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REDUCTION OF RED TAPE 


An incidental benefit of the unit system, as now practiced on 
the Union Pacific and Southern Pacific ‘railroads, appears to be 
a large reduction in correspordence, and practically the elimina- 
tion of red tape. It is estimated, although the exact figures are 
not obtainable, that within the last two and one-half years the 
application of the principles of the unit system has caused a 
reduction of more than 500,000 letters a year in the correspon- 
dence of the opcrating department of the Harriman ines, 
Where previously at the same headquarters it was said that 
several partial records of a transaction existed, now there is 
one complete record. 

The unit system of organization has now been installed in 
the general operating offices and on twenty-two operating di- 
visions of the Union Pacific system, and the Southern Pacific 
system, of the Harriman lines. Some of the underlying prin- 
ciples of the system have been applied to’ several other offices 
and divisions of these lines. The unit system it may be said, 
like all other similar innovations, depends for its success upon 
the spirit of co-operation existing and engendered in the per- 
sons responsible for its every-day working. 








THE BRICK ARCH 


Users of the brick arch five to ten years ago can be divided 
into two classes, those who found sufficient advantages in it 
to more than equal the expense of the brick and trouble of main- 
taining them, and those who found their conditions such as to 
make the arch unprofitable. Both classes have much to learn 
concerning the brick arch as it is now being designed. The 
sectional arch now being generally applied is much different from 
the old-style design and eliminates all of the principal objec- 
tions previously raised, permitting the advantages to be obtained 
under nearly all conditions without the offsetting disadvantages 
and unwarranted expense. 

Carefully conducted tests on all sides indicate the arch to be 
one of the most valuable fuel economizers or capacity increas- 
ers. As reported in another part of this issue, the tests on the 
New York Central Mallets show that in connection with the 
superheater, the arch alone gave a fuel saving of about I! per 
cent. As we begin to approach the limit of the fireman’s en- 
durance an opportunity for an 11 per cent. saving in fuel, or, in 
other words, a 13 or 14 per cent. increase in capacity of loco- 
motive is of inestimable value. 

It is interesting to investigate the effect of the arch in the 
firebox which causes such a difference in the boiler capacity as 
a whole. The arch as now generally installed is carried on 
water tubes, from two to four in number, depending upon the 
width of firebox, extending from the inside throat sheet to the 
upper part of the back firebox sheet. The arch brick in small 
sections, each of them of a size to be conveniently handled by 
one man, rest on and between these tubes and are carried up- 
ward to a point about 18 to 24 inches from the crown sheet, ex- 
tending back from % to % of the length of the firebox. ‘They 
are sometimes tight against the throat sheet, but more often 4 
space of 3 or 4 inches is left open at this point. 

In a firebox without a brick arch, when the door is closed, the 
flame and gases from the fuel bed probably take an almost direct 
path to the tubes, in which case the back firebox sheet or door 
sheet, a large part of the crown sheet and the upper back cor- 
ners of the side sheet have no direct impinging action from 
the flame and receive only radiated heat. While no one yet has 
accurately determined what the relative value of firebox and 
tube heating surface may be, there is do doubt but what fire- 
box heating surface is several times as valuable as an equal 
amount in tubes, and in a locomotive without a brick arch fully 
half of this surface is not utilized to the best advantage. 
_When the arch is installed, the flames are compelled to pass 
backward underneath it and then make a sharp turn over the 
top of the arch, in this way impinging directly against the door 
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sheet, the crown sheet and the back part of the side sheets, per- 
mitting them to transmit as much heat as the water circulation 
back of them will absorb. At the same time, the section in front 
and above the arch are not robbed of their opportunity. 

There is another feature in connection with the brick arch 
which seems to explain part of the result, and that is in getting 
and holding very high temperatures along the bottom of the 
side sheets. The amount of heat passing through a steel plate is 
to some extent governed by the same rules as the amount of 
water passing through a pipe, i. ¢., the difference in temperature 
between the two sides of the sheet act much the same as the dif- 
ference in pressure at the two ends of a pipe. With the arch 
the high temperature held along the bottom of the side sheet 
where there is the lowest temperature on the opposit side gives 
an opportunity for this surface to transmit its maximum capacity. 

While a fair proportion of the value of the arch is probably 
due to the presence of an incandescent body in the midst of the 
firebox and the increasing of the length of the flame, it would 
appear from the discussion just given, that its action simply as 
a baffle plate is one of its most important features. 








BLOCKING THE INITIATIVE 





\ prominent feature of railroading as viewed in this country 
of late is the widespread policy of encouraging the rank and 
file to take the initiative, possibly not so much in action, but in 
suggestion. It is not at all uncommon to see boxes placed close 
to master mechanics’ offices where the men are requested to de- 
posit any.idea, plan of work or appliance which may be in the 
direction of improving existing conditions or methods. In con- 
sequence of this obviously correct procedure, thousands of ideas 
have been worked into practical possibilities of incalculable value 
to the general scheme of locomotive maintenance. 

It is rather expected, indeed, from an American standpoint, 
that mechanics shall be originators of ideas, and it is quite evi- 
dent that of late they have measured up to it. In fact, it may 
be said fhat many of the advanced ideas which prevail to-day 
originated at the bench or the machine, and railway manage- 
ment sensibly fosters this inventiveness. 

In contrasting shop methods abroad with those prevailing in 
this country it is impossible not to be impressed by the fact 
that very little initiative seems to be permitted or taken advan- 
tage of by either shopmen or their foremen. This is particu- 
larly noticeable in the lack of the commonest labor-saving de- 
vices, and what have been termed on this side of late “shop 
kinks,” are practically unknown quantities. An observer will 
search in vain for the examples of inventive ingenuity which 
practically every American shop can afford in profusion, and 
which in many instances have so greatly simplified and cheap- 
ened production as to be unbelievable. 

A very interesting study is afforded in this contrast and it 
will be found as it progresses that the problem is not by any 
means unsolvable. In the long run it simply resolves to the 
fact that in this country the workman is given every encourage- 
ment to think, from the time when he enters on his trade as ap- 
prentice until the highest pinnacle has been reached, while 
abroad he is encouraged not to think, the latter being largely 
the perquisite of the directing heads. 

This impression was formed after a very long and close an- 
alysis of foreign shopmen and methods, and even of the train 
Service. Every move is laid out in advance, so far as any pos- 
sible contingency can be estimated, both in the shop and on the 
road, and this detail is indeed carried to such a refinement that 
it would appear the man who does the thinking would not only 
consider any omission a very serious matter, but a personal re- 
flection ‘as well. 

In keeping with this condition it is not surprising that the 
men in the large repair shops appear to be a very comfortable 
lot. They take life easily and impress the visitor as not intcnd- 
ing to work too hard. Certainly they do not appear as a body 
who would remain up nights endeavoring to evolve new jigs 


and methods. Should they attempt the latter it is not at all 
likely that the suggestion would be viewed with any particular 
favor, even if they could be placed before the head, who, by the 
way, is very much further removed from his rank and file than 
any superintendent of motive power under our plan of organiza- 
tion. 

So long as this heavy thinking is done by very few men they 
are enormously compensated. F. M. Webb, chief mechanical en- 
gineer of the London and North Western Ry. of England, re- 
ceived the equivalent of $35,000 per year. They are willing to 
pay a man weli who can think for his entire department. It is 
said that Mr. Webb discouraged his men to produce labor-saving 
devices because he had an ample staff of mechanical engineers 
for that purpose and who were well paid to do all of the in- 
venting. Thus the range for originality became somewhat con- 
structed on that system at least. 

It is practically unknown for a subordinate official, even, not 
to mention the vast rank and file, to take the initiative. The 
features of personality and individuality which endow Ameri- 
can railroading with such a valuable as well as picturesque aspect 
are entirely lacking abroad, because the employees, through the 
absolutely inflexible system of organization which prevails, must 
be largely automatons. The general scheme is also a wonderful 
example of absolute subordination, one so complete that indi- 
vidual effort is seriously hindered, if not altogether checked. 
The men are inherently not self-assertive, as in this ‘country, and 
in the face of the prevailing systems this cannot well be engen- 
dered. 








RAILROAD SHOP TOOLS 





It is a singuar fact in connection with American railway meth- 
ods that the majority of roads do not seemingly favor the ex- 
istence of a depreciation fund for taking care of shop machin- 
cry, and so far as regards this particular item, at least, some- 
thing of value might be learned from an analysis of methods in 
vogue overseas, and especially in England. The system there 
adhered to makes admirable provision for the maintenance of 
not only rolling stock, but machine tools as well by setting aside 
annually a definite amount to be spent for this work. This 
amount is increased from time to time with the increase in the 
amount and capacity of the equipment, and it forms an ade- 
quate depreciation fund for keeping the rolling stock and shop 
equipment up to a uniform condition of efficiency. 

Five per cent. is taken as a fair amount to be allowed for 
depreciation on each machine tool per year, and it is claimed 
that an annual appropriation of 5 per cent. of the value of the 
machinery in each shop would practically renew the machine 
equipment once in every 20 years. This must naturally appeal 
as a far more sensible and consistent procedure than that gen- 
eraly prevailing where a master mechanic must make a des- 
perate fight for many months before a machine admittedly ob- 
colete can be replaced by one of modern design capable of re- 
turning adequate service for the investment. 

In this general connection many timely inferences may be 
drawn of much significance. For instance, in buying new ma- 
chines care should be taken to select those which will effect the 
largest earnings. Needless to add that care should also be ex- 
ercised to see that the machines which are known to be the least 
profitable should be first replaced by those of modern design. 
Special machines, excepting wheel and axle lathes, which are 
as a rule essential, are generally unprofitable except in cases 
where they can be kept in constant use. 

The selection of lathes, for example, is a matter requiring 
care and deliberation. ‘In many cases it would be preferable 
to decide on a turret lathe instead of am engine lathe, as on 
certain classes of work a modern turret lathe will produce from 
two to five times as much work as an ordinary engine lathe. An- 
other machine which is superior in many instances to the latter is 
the vertical boring and turret mill or lathe. This machine will pro- 
duce at least double the amount of work that is possible on an 
engine lathe; almost anything that an ordinary lathe can do, and 
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much that it cannot perform, is handled hereon usually in a 
much shorter time, and in a more satisfactory manner, with 
the additional advantage of occupying less floor space. 

A well-equipped tool room has more to do with the efficiency 
of a shop than the majority of master mechanics seem to realize. 
Every tool should have its place and should be kept in good 
condition for immediate use so that when it is needed it can be 
procured quickly. Old machine tools should be replaced by 
modern tools as quickly as possible, for until they are the rail- 
road shop will not be in proper position to reap the full benefits 
to be derived from high speed steels and up-to-date methods. 








QUICK RETURN CRANK SHAPER MOTION 


To THE EbiTor: 


We refer to your article on page 416, October, 1911, issue, 
about the quick-return motion of the crank shaper. We use the 
simple form of quick-return mechanism, and we ask for space 
to show why we believe this is the best, mainly because it is 
simple, and why the mechanism described as the two-piece crank 
is objectional from reverse reasoning, because it is very com- 
plicated. We merely wish to show the mechanism of both types 
so that the railroad mechanical departments can judge between 
them. 


In Fig. 1 herewith is shown the construction of our simple 
quick-return mechanism. It will be noted that there is but 
one bearing surface to this bull gear, as compared to ten bear- 
ing surfaces in the complicated quick-return mechanism. A 
little further along we will show these ten bearing surfaces. 
The one bearing surface of the simple quick-return mechanism 
is the hub of the bull gear in the column. Be sure to note that 
this journal is hardened and ground, and has a self oiling bear- 
ing. This hardened and ground journal with flooded lubrication 
will not wear elliptical. It will also be noted that the gear teeth 
are radial from a point within the bearing to reduce the over- 
hang all that is possible, and that the hub is very long to offset 
the overhang. 


In Fig. 2 we show the four parts of the so called two-piece- 
crank, obtained by separating the component parts of this bull 
gear. The ten bearing surfaces, all of which are in action 
while the tool is cutting, are as follows: Number 1 runs in 
column and corresponds to the one hub bearing of the simple 
quick-return mechanism; but although this bearing must take 
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the full thrust of the cut it is very short as compared to the 
same bearing in the simple quick-return. The other bearing 
surfaces are numbered so that the journal and its bearing can 
be easily seen, the journals being indicated by numbers 2, 3, 
4, etc., and the corresponding bearing by numbers 2’, 3’, 4’, etc. 
Number ten is in contact with a flange on the column. 

Is it necessary to point out that these nine extra bearing sur- 
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faces are increasing friction and wear? It should also be noted 
that two of these bearings are flat rubbing surfaces (No. 7 and 
No. 8) acting like a brake, and some of the radial moving parts 
are placed close to the periphery of the bull gear (No. 4, No. 9 
and No. 10) which is more objectionable from a standpoint of 
frictional increase than a well designed hub bearing. We wish 
to say right here, that the designing of machine tools is going 
rapidly away from the complicated to the simple forms of 
mechanism, and the designer who can get the 
Same action with fewer parts is the most suc- 
cessful. 

We freely admit that the complicated quick- 
return mechanism shown does bring about the 
effect desired by its designer, that of a very 
quick-return and an even cutting speed, but at 
what a loss of simplicity and power! Power 
of efficiency is our pet hobby, and we court 
investigation and tests to demonstrate our 
position in this respect. Is an even cutting 
speed so desirable in planing? 
Mr. Powell so enthusiastic over his accelerat- 
ing cut planer? Further, it has been shown 
time and again, that the quick-return in plan 
ing is not nearly so important as the speed 
at which the cut can be taken. If the quick- 
return is so important, why the variable speed 
planer with a constant return? The accelerat- 
ing motion of a shaper ram is especially valu- 
able in that it reduces the shock of the tool's 
entering and leaving the work. A heavier cut 
can be taken, and a faster speed maintained. 
In other words, more work and better work 
with less expenditure of power. 

Queen City Macuine Toot Co., 
Cincinnati, O. 
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IMPROVEMENTS IN SPEED CLUTCHES 


The advent of high speed steels, demanding better and more 
powerful clutches on countershafts, and many other require- 
ments imposed by modern practice, has resulted in a very high 
development of these devices. They have been adopted for use 
as parts of machines by some of the leading manufacturers with 
perfect success. For the past several years the Carlyle Johnson 
Machine Co., of Manchester, Conn., makers of the Johnson fric- 
tion clutch, have been embodying many improvements which 
simplify the working mechanism of these clutches, and add to 
their efficiency, with the result that a product is attained in the 
new clesign leaving practically nothing to be desired from the 
viewpoint of either efficiency or simplicity. 

As will be seen in the accompanying illustrations, this clutch 

















SECTION SHOWING CLUTCH ENGAGED 
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FRICTION CUP. 


MOUNTED ON 


has but few parts, and is very compact. A body fastened to the 
shaft carries a split ring in which are inserted a pair of levers. 
A curve-shaped wedge, which is made part of a shipper sleeve, 
forces the levers apart, expands the ring and brings the outer 
surface into frictional contact with the inner surface of the 
friction cup, the hub of the latter being made to suit require- 
ments. 

The leverage is so compounded that very little pressure is re- 
quired to operate the clutch. One screw which moves two taper 
blocks, set into the levers, adjusts the contact of the ring and 
tup to any tension. This is easily reached with a screw driver 


through a hole in the friction cup. The perfectly smooth ship- 
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SINGLE CLUTCH—EXTERIOR. 
per sleeve entirely covers the working parts so no dirt can get 
near them. The double clutch requires but little more space than 
single and has two friction cups with hubs on which can be 
mounted pulleys, cones, gears, etc., of any diameter and face. 
The double clutch has been employed with great success in 
the instance of some of the largest machine tools ever con- 
structed, a notable illustration being in connection with the 
3etts’ heavy boring and turning mill. One of these machines 
swings 20 ft. 3 in. in diameter and takes work 12 ft. high under 
the tools. The tool spindles have a travel of 72 inches, and 
the total weight of the machine is 373,000 lbs. In this very 
massive design ease of operation has been very largely secured 
through liberal use of the friction clutches above described. 
Two double clutches are used in the nest of gears on either side 
of the machine, the design being such that the face plate or 
table, instead of being driven by one pinion, is driven by two 
pinions, one on each side. The feature of driving from both 
sides of the table tends toward smooth running and increased 
stiffness under cuts that are not entirely continuous. The New- 
ton 30 in. horizontal milling machine and the Newton I-beam, 
cold saw cutting off machine afford additional instances of how 
this small compact clutch is used by machine tool builders as 
part of some of the best high grade machine tools built. It is 

















SECTION SHOWING CLUTCH DISENGAGED. 
said that 16,000 of these clutches have been used by one manu- 
facturer of turret lathes as part of the lathe head. 

The method of driving machinery direct from the line shaft 
by the employment of this device, without the use of counter- 
shafts over each machine, is also of decided interest. The sav- 
ing in power, pulleys, countershafts, overhead or across belts, the 
maintenance of which is a constant item of expense and amounts 
This 
form of direct drive is now being extensively used by many 
large manufacturing concerns throughout the country with en- 
tire satisfaction. The amount of friction eliminated and the 
power saved by such a drive can no doubt be readily appre- 
ciated. 


to considerable each year, soon pays for this equipment. 
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A REMARKABLE NEW RELIEVING LATHE 


One of the most progressive steps in lathe manufacture that 
has occurred in many years is noted in the new “Hamilton” re- 
lieving lathe, which is the latest production of the Hamilton 
Machine Tool Co., of Hamilton, O. This new machine is a lathe 
with a relieving device for backing off straight or taper taps or 
reamers, also for both straight, angular and face mills. The 


THE HAMILTON 


novelty of this construction is that it will not only do the. work 
of any lathe, but will do the work of any relieving machine 
as well. 

The attempt has been made in the past to provide this dual 
capacity through relieving attachments, but these cannot be 
likened to other than makeshifts, as through their use only 
straight work is possible, whereas in the machine under con- 
sideration taper, angular and face work can be performed with 
equal facility. This relieving device is not an attachment in any 
sense, but is built into and is a part of the lathe itself. At the 
same time the interchange of a long screw for a short one 
throws out the relieving feature of the machine and converts it 
into a standard lathe. The new machine will relieve all straight 
and taper tap and reamers, also all straight and angular face mills 
up to IO in. in diameter, with any number of teeth from two to 
sixteen. It is not confined to outside relieving, but will do in- 
side work as well, such as hollow mills, doing it as rapidly and 
as accurately as a machine built solely for that purpose. 

An analysis of the relieving device becomes naturally the most 
interesting feature in the study of this fine tool, and through 
reference to the line drawing of the top of the carriage its op- 
eration may be readily grasped. 

In this a is a coiled spring adjusted by means of a screw- 
driver screw and is provided with a lock nut, which should be 
kept tight so as to maintain an even pressure of the cam link c 
against the cam b. Of the latter three are furnished, one double, 
one triple, and one quadruple, which are sufficient for relieving 
sixteen numbers of teeth, from 2 to 16 inclusive. This cam is 
easily removed after releasing the tension of spring a, and it 
is held in place by a screw and washer. c is the cam link which 
is held against the cam b by means of spring a, and must be 
removed before trying to lift out cam b. 

The adjusting block, which gives any amount of relief from 
1/32 in. to 5/16 in. is marked d, and is operated by the adjusting 
screw ¢. This is a double scréw, one inside of the other, and by 
loosening the outer screw and turning the inner screw, either to 
the right or left, the amount of relief is increased or diminished 
as required. f is the adjusting gear and is used for setting the 


work in proper relation to fhe tool so that the same will “kick 


back” at the proper time. This is a very handy feature, as by 


——— 


loosening the two bolts the spindle can be turned by hand with- 
out changing the position of the cam. g is a short screw, and 
when the lathe is not required for relieving should be removed 
and the long screw which is furnished put in its place. This 
substitution converts the machine into a standard lathe. 

The new lathe will handle work up to its greatest capacity 
between centers, the relieving mechanism being driven from the 
back gearing through change gears and a splined rod which ex- 


RELIEVING LATHE. 


tends the full length of the bed. The shaft drives a spur gear, 
which in turn drives another spur gear running loose on a slot- 
ted disc which is keyed to a- bevel gear shaft. Changing the 
throw to suit any particular work is accomplished by turning 
a screw on the outside of the swivel. This regulates the po- 
sition of the adjusting block that slides along the cam link in- 


DIAGRAM OF RELIEVING DEVICE. 

side of the swivel and connects with the cam. The swivel itself, 
turning easily on its center post, enables the tool to be brought 
up to the work:from any position desired. The compound rest 
tool slide is held up against the cam by a heavy adjustable 
spiral spring, which assures positive action and reduces the pos 
sibility of looseness through wear to a minimum. All shafts 
on the carriage run in hardened and ground bearings and af 
provided with hardened and ground. thrust washers. 
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THOMSEN AND ELNSEBR LOCOMOTIVE SUPERHEATER 





An occasional objection has been raised in connection with 
the ordinary form of high degree superheater on the grounds 
that through the necessary employment of quite a number of 
large flues to contain the superheater elements there is a very 
large diminution of the evaporative surface of the boiler. Not- 
withstanding the fact that this view may be considered as based 
on theoretical assumption more than on the fact of reduced 
efficiency an experiment is now under way with the end in view 
to apply the superheater to tubes of the ordinary diameter. With 
this end in view Thomsen and Elnser, on the staff of the Schmidt 


Fig. 1 .is a longitudinal section through part of a locomotive 
boiler fitted with the superheater. Fig. 2 is a section on the line 2 
of Fig. 1, looking from the right-hand side, and Fig. 3 is a sec- 
tion on the line 3 of Fig. 1, looking from above. The super- 
heaters are arranged with tubes (A) situated within the smoke 
tubes (B) of the locomotive. The superheater tubes (A) are 
connected at their ends to headers (C) and (D), the headers 
(C) being provided with a connection (E) to the steam space 
of .the boiler. The superheater tubes (4) are disposed as 
shown, and are connected to their headers by bridge pieces (F) 
bearing upon flanges (G) formed on the superheater tubes and 
secured to the header by means of the bolts (H). The headers 


FIG. 1 2 

















































































































































































































APPLICATION OF SUPERHEATER TO ALL BOILER TUBES. 


Superheater Co., have been granted patents in Cassel, Germany, 
on an entirely new arrangement which may be applied without 
any interference with existing boiler conditions, provided that 
the flues are of 2% in. diameter, or at least above two inches 
in diameter. 


One of the fundamentals in superheater design up to a com- 
paratively recent period was to provide a superheater on each 
side of the boiler, and to allow each superheater to supply steam 
to the cylinder on one side of the locomotive only. It has been 
advanced, in this connection, that this construction makes it often 
dificult to obtain a sufficient quantity of highly superheated 
steam for each cylinder. On the other hand, as the steam is 
only drawn from each superheater twice per revolution of the 
engine the claim is also advanced that the superheaters are not 
worked to their full capacity. 

In the arrangement herein illustrated, in which interest cen- 
‘ets principally is the fact that extra large flues are not a 
tequisite, it will be also noted that provision is made for a 
superheater with its headers opening into a common duct which 
supplies steam to the cylinders. - These headers or collectors sup- 
plying the superheated steam are individually in communication 
With separate cylinders, the collectors being interconnected in 
‘uch a manner that all co-operate in supplying steam to the en- 
gine irrespective of the outlet from which it is withdrawn. 


or collectors (D) are connected by pipes (S$) to the cylinders 
of the engine, and are also interconnected at their upper ends 
by the pipe (J). 

By means of this arrangement the claim is advanced that 
from whichever outlet the steam is withdrawn the whole super- 
heater plant is operative in supplying steam to the outlet, so 
that an ample supply of superheated steam is provided and the 
superheaters are worked at their full capacity. The design is 
not restricted to locomotives, as it may be equally well applied 
to other plants, in which a plurality of superheaters are used, 
to supply superheated steam to the cylinders of a multi-cylinder 
engine. 








THERE ARE IN THE Wortp To-pAy about 1,300 miles of rail- 
roads upon which electricity is used for heavy service. Far the 
greater part of this mileage is in the United States. In addi- 
tion there are 435 miles of electric elevated and subway lines in 
the cities of Boston, Chicago, Philadelphia and New York. 





. Wit THE Use or PetroLeum by the transportation and manu- 
facturing industries, California has practically done away with 
coal as a steam-raising fuel. Oil is also used in that State in 
making gas employed for cooking, heating and lighting. 
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ELECTRIC LOCOMOTIVES IN THE HOOSAC TUNNEL 
BOSTON & MAINE R. R. 


In the newly electrified Hoosac Tunnel, the Boston & Maine 
Railroad Company has in service five electric locomotives for 
hauling the trains and their steam locomotives with banked fires 
through the tunnel. This practically eliminates the obnoxious 
steam, smoke and gases incidental to steam operation. These 
locomotives have four geared motors, twelve wheels, and are de- 


——S=. 
—: 


on the truck frame over each driving axle and drive through 
gearing. The truck side frames follow the general design of the 
cast steel frames for steam locomotives, except that they are 
outside of the wheels. The side frames are joined at ea h end 
by a cast steel box section girder of sufficient strength to care 
for the stresses involved in bumping in freight service. The 
bumper girder at each end of the locomotive is equipped with 
an M. C. B. coupler mounted with a Westinghouse friction draft 
gear. 

The adjacent bumper girders at the midlength of the loco- 
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ARTICULATED ELECTRIC LOCOMOTIVE WITH CAB REMOVED. 


signed for operation on 11,000 volts alternating current. Two 
are used for heavy freight service and the remaining three for 
combination passenger and light freight service. 

The electrified zone extends from Hoosac Tunnel Station, 
Mass., to North Adams, Mass., a distance of 7.92 miles, of which 
4.75 miles are within the tunnel. The central zone of the tun- 
nel has .an almost level track 1,200 feet in length, with an as- 
cending 0.5 per cent. grade up to this level track from both 
the east and wesi portals. 

For passenger service, the locomotives were designed to han- 
dle trains having a maximum weight of 730 tons, inclusive of 
steam and electric locomotives, and to maintain a schedule time 
of 14 minutes between East Portal. Mass., and North Adams, 


motive are joined by a drawbar with a pin connection ai cach 
end. The eye in this bar is elongated at one end and the length 
of the bar is so arranged that it is impossible for the bar to be 
subjected to compression under severe bumping conditions. The 
three wheels on each side of each truck are equalized together. 
The longitudinal stability of the trucks is provided by the method 
of mounting the cab which is supported by eight spring- 
loaded friction plates, two plates resting on each end of the 
truck. 
his method of supporting the cab interposes two sets of springs 


This relieves the truck center pins of all the weight. 


in series between the rail and the cab and gives an exceptionally 
sasy riding cab. ‘To relieve the cab from possible pulling and 


bumping strains, the center pin of one truck is arranged with 





Ts ay 


ANUCKIETS. ~35-&= Foal wheel base——— 








ELEVATION OF B. & M. ELECTRIC LOCOMOTIVE, SHOWING GENERAL ARRANGEMENT. 





Mass. The locomotives for freight service were built to handle 
heavy freight trains having a maximum weight of 2,000 tons, 
including both steam and electric locomotives, and are required 
to accelerate this tonnage on the 0.5 per cent. grade in the 
tunnel. 

These locomotives are similar in every way to those built a 
little over a year ago for the New York, New Haven & Hart- 
ford Railroad, which were illustrated on page 245 of the June, 


1910, issue of this journal. They incorporate a running gear 


consisting of two separate trucks, each having two pairs of 63 
inch drivers and a radial pony truck. 


The motors are mounted 








longitudinal clearance. This truck can not only rotate, but cam 
also move longitudinally relative to the cab. 

In the interior of the cab a long raised deck is built along the 
center line which covers the motors and serves as a stand upon 
which the control apparatus is erected. The central arrangement 
of the equipment, with the numerous side windows, affor Is ex- 
cellent light and ample room for inspection and overhauling. 

Each motor is bolted rigidly to the truck frames and each '5 
so arranged that they can be lifted by a crane after the cab has 
been removed, or they can be taken out through a driver drop 
pit. The procedure in such a case requires first the dropping 
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of the drivers with its quill and their removal. The drop pit 
jack is then placed under the motor and lifts its weight off from 
the frame. The construction is such that the motor feet rest 
on the truck frame through bridge blocks, thus after the weight 














GEAR RIM AND CENTER, SHOWING FLEXIBLI 


is carried by the jack, these can be removed and the motor 


dropped directly into the pit. 
(his method of mounting the motors gives the highest center 
by 


of gravity possible wit?) the motor connected to the axle 


a single reduction gearing. 


‘ 
_ 
139° 
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END 


ELEVATION OF LOCOMOTIVE, 


Like the New Haven locomotives mentioned above, the motors 
drive through a flexible connection to the drivers, the arrange- 


meit being as follows: Around each driving axle there is a hol- 
low axle or quill which carries at either end a large circular 
casting having six arms projecting out between specially de- 
Signed spokes of the wheel centers. Each of these arms is bolted 
to one end of a large helical spring, the other end of which is 
secured to the wheel center. This circular casting also acts as 


a center for the large gear rim which is secured to it in such a 





DRIVE 


manner that the drive on the rim which comes directly from 
the pinions mounted on either end of the armature shaft is 
transmitted through tien small helical springs. In addition to 
giving a flexible drive this construction also permits each wheel 














BETWEEN MOTOR PiNIONS AND QUILL, 


complete individual freedom in* negotiating track inequalities. 


The weight of the quill and its attached parts is carried in large 
bearings, forming part of the motor frame, having removable 
of the quill with 


caps below to permit the convenient dropping 
the drivers. 

















DRIVERS, SHOWING DRIVE THROUGH SPRINCS BETWEEN 


QUILL 
AND WHEEL, 


Each locomotive is equipped with four Westinghouse 315 h.p. 
air cooled motors and Westinghouse non-automatic unit switch 
control. The gear ratio for the freight locomotives is 22 to 
gi, and for passenger locomotives 34 to 79. The former have a 
continuous tractive effort of 49,000 lbs. at 21 m.p.h., and the 
latter a tractive effort of 12,000 at 37% m.p.h. The total weight 
of each locomotive is 260,000 Ibs., distributed to give 48,000 Ibs. 
on each driving axle. 
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CAB DETAILS OF 4-6-2 LOCOMOTIVE 


PARIS, LYONS & MEDITERRANEAN RY. 


The extraordinary complication shown in the accompanying 
illustration of a foreign locomotive cab may convey a slight 
idea of what is demanded of an engineer engaged in handling 


$< 


tives. The large hydrostatic lubricator takes care of practically 
everything requiring lubrication, including the four cylinders, 
air pump and even the driving boxes. So far this road has not 
experienced any particular difficulty in lubricating where super- 
heated steam is used, hence mechanical lubricators are not em- 
bodied in the design of these new engines. 

A very prominent feature noticeable in connection with the 


oa. 


EXPLANATION OF REFERENCE TABLE 


A—General lubricator. 


1 O—Blow-off to water glass. 
B—Lubricator steam valve. 


a.—Boiler steam gauge. m.—Straight air brake handle. 


C—Flue cleaner. valve. 
D—lInjector steam pipes. 
E—Steam control to injectors. 
F—Injectors. 

G—Air pump steam valve. 
H—Blower valve handle. 
I—Blower valve. 

J—Sand box valve. 

L—Cab ventilator handle. 


P—wWater glass lamp bracket. 


Q—Handle to water glass blow-off. 


R—Gauge cocks. 

S—Gauge cock drip pan. 
T—Speed recorder. 
U—Steam whistle. 
V—Independent safety valve. 
W—tThrottle valve handle. 
X—Screw reverse gear. 
Y—Superheater control valve. 


b.—Straight air brake gauge. 


c.—Automatic air brake gauge. 


d.—Steam blower gauge. 


e.—Outside cylinder cock lever. 


f.—Inside cylinder cock lever. 
g.—Water valves to ash pan. 
h.—Firebox peep hole. 
ii—Water valve to cylinder. 
j.—Smoke consuming device. 
k.—Hand sander. 


n.—Firebox damper control. 
o.—Variable exhaust control. 
p.—Grate shaking device. 
q.—Wash out holes. 

r.—Oil can bracket. 

s.—Cab seats. 

t.—Foot rests. 

u.—Boiler record. 
v.—Lubricator drain pipe. 


M—Water glass. 


Z—Air tube blower. 
N—Water glass shield. 


a modern 
railways. 


high speed passenger locomotive on European 
The cab interior represents that of one of the 
new Pacific type locomotives recently completed for the Paris, 
Lyons and Mediterranean Railway, and the general arrange- 
ment must obviously appear unfamiliar when viewed in the light 
of American practice. 

This engine is of the four-cylinder simple type, although in 
the operating details it follows closely that of the De Glehn 
compound which has remained the standard abroad for this 
service during the past decade or so. It will be noted that the 
equipment comprises a variable exhaust; manual control of the 
Schmidt superheater; control from the cab of ash pan dampers, 
and many other refinements not found in American locomo- 


w.—Pyrometer. 
1.—Automatic brake handle. 


general cab arrangement is the grouping of many important 
operating details on the right hand, or fireman’s side of the 
engine. The injectors, for instance, are so located, as abroad, 
the fireman invariably controls the boiler feeding. He also takes 
care of the variable exhaust, handles the superheater dampet 
and altogether assists more in the actual running of the en- 
gine than may be found anywhere in this country. 

A very striking characteristic, which may be readily appre- 
ciated from a scrutiny of the illustration, is the disregard of 
comfort for the men embodied in the design. The cab seats are 
misnomers, and when using them it is almost impossible to se¢ 
the road ahead. The engine crew, as a rule, remain on their 
feet throughout the run, and even this contingency is not prop- 
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erly provided for as the rounded shape of the cab sides necessi- 
tates a stooping position which is quite trying to maintain for 
any length of time. 

They are very skilled in their work and obtain some really 
remarkable results. Engines of this type, with 400 tons behind 
the tender, are said to burn only 44 pounds of coal per mile, 
and despite their multitudinous parts are extremely light on oil. 
The latter reduced to the basis of American computation is not 
greater than $2.00 per thousand miles, and this despite the fact 
that four cylinders must be lubricated, with independent lubri- 
cation for each cylinder. 

These economies may be very largely explained through the 
premium system which is universal on the railroads of France, 
and so extensive in scope that bonus payments are provided for 
practically everything, from making up lost time to saving box 
packing. When it is remembered that the pay of an engineer 
is not more than fifty dollars per menth, and that it is possible 
to add some twenty dollars to this through judicious’ saving, it 
may be readily appreciated that the latter becomes a very im- 
portant consideration. The negative results obtained by the 
premium system in the United States, where it has been tried, 
may be traced to the small amount in proportion to total pay 
which it is possible to earn under such systems. The men 
handling the engine herein illustrated do not object to the vari- 
ous cab ramifications, which might cause a grievance here, be- 
cause they appreciate that through their intelligent use it is 
possible to add a considerable amount to their monthly pay 
checks. 

In this effort they are, of course, tremendously assisted by 
the care exercised to provide proper upkeep for the locomo- 
tives. Their maintenance in France especially is fittingly viewed 
as a very serious matter, and nothing whatever is slighted or 
left undone. It may be possible that a realization of this fact 
on the part of the men conveys that with a perfect machine to 
work with perfect work may be logically expected from them. 
Whatever the secret may be, the fact must remain undisputed 
that the locomotive service over seas has been raised to prac- 
tically the highest possible stage of efficiency. 








A FIRBLESS STEAM LOCOMOTIVE 





A very novel locomotive design is shown in the accompany- 
ing illustration of a steam storage industrial locomotive, particu- 
larly useful where the fire risk is to be minimized. 

This locomotive consists essentially of a large tank &4 in. 
in diameter and 16 ft. 14 in. maximum length, mounted on two 
pairs of 36 in. drivers, the cylinders, frames and other parts, ex- 











STEAM STORAGE 


LOCOMOTIVE, 


Clusive of the boiler, being practically the same as on the usual 
locomotive. The tank is made of suitable strength for 200 lbs. 
Pressure and is provided with a dome and small throttle valve 
of the usual type. A 4 in. dry pipe connects the throttle to 
a large Mason reducing valve in the front end from which 
branch pipes extend to each of the cylinders. The exhaust 











steam is carried out at the front of the saddle and through a 
pipe to the stack, a large separator being provided in the stack 
which takes out the water from the exhaust steam. 

The cylinders are 18 in. x 18 in. and the reducing valve is set 
for 60 lbs. pressure. With this pressure the tractive effort of 
the locomotive is 9,720 lbs. 

In operation, the tank is filled about half full of water and 
is then connected with a steam line from the boiler plant until 
the pressure equalizes. When this occurs, considerable steam 
will have been condensed, but the water will have been raised 
to the pressure and practically the temperature of the steam 
supply. As steam is used, of course, the pressure falls and more 
water is turned into steam. For the locomotive here shown, it 
is stated that under ordinary circumstances it will not have to 
be charged any oftener than a regular locomotive has to take 
water, or say two charges per day. The loss by radiation will 
not amount to more than 3 or 4 lbs. pressure per hour. 

This locomotive has a total weight in working order of 77,100 
Ibs. The driving journals are 6 in. x 7 in., and the tank has a 
capacity of 530 cubic feet. The brake is operated by hand, a 
large vertical brake wheel being provided in the cab. It was 
designed and built by the Lima Locomotive & Machine Com- 
pany, Lima, Ohio. 








NATIONAL RAILWAY APPLIANCE ASSOCIATION 





Preparations are now being made for the annual exhibition 
of railway appliances used in the construction and maintenance 
of steam and electric railways, which will be given by the Na- 
tional Railway Appliances Association, at the Coliseum and First 
Regiment Armory, in Chicago, March 18th to 23rd, inclusive, 
1912. This is the week during which the American Railway 
Engineering Association will hold its thirteenth annual conven- 
tion, and the Railway Signal Association will hold its spring 
meeting. The Railway Appliances Association has been incor- 
porated under the name of National Railway Appliances Asso- 
ciation, with offices at 537 So. Dearborn street, Chicago. The 
arrangement of the main floor space in the Coliseum will be prac- 
tically the same as last year, but the balconies will not be used. 
In order to provide for the increasing demand for space, the 
First Regiment Armory, adjoining the Coliseum, has been leased, 
which will give an additional 16,000 square feet of floor space. 

The price of the floor space will be 45 cents per square foot, 
the additional charge of five cents per square foot over last 
year having been made because of the necessity of buying fix- 
tures this year, instead of renting them as heretofore. The first 
allotment of space will be made on or about November 1, Ig!t, 
by the Executive Committee of the Association. Therefore it 
is advisable to have all applications for space in the hands of 
the Secretary, Bruce V. Crandall, 1400 Ellsworth Bldg., 537 
So. Dearborn street, Chicago, as early as possible. 








Tue PENNSYLVANIA TO Use Concrete Potes.—To avoid inter- 
ruptions by severe storms or fires from meadow grass, as well 
as for durability and appearance, the Pennsylvania Railroad has 
constructed a reinforced concrete pole line designed to carry 
sixty aerial wires and two 1%4-inch lead-encased cables for its 
telegraph and telephone circuits on the north side of its tracks 
across the five miles stretch of swampy meadow land between 
Manhattan transfer and the portal of the tunnels leading into 
the new passenger station in New York. 





Exports oF IRON AND STEEL FROM THE UNitep States in the 
fiscal year just ended will probably be $235,000000 in ‘value, 
against $184,000,000 in the former high record year, 1908. The 
total for the ten months ending with April, the latest period for 
which details have been compiled by the Bureau of Statistics, 
Department of Commerce and Labor, is in round terms $190,- 
000,000, and if the May and June exports approximate in each 
case those of April, the total for the year will be fully $235,- 
000,000. 
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THE NEW ‘‘MORRIS”’ 16 in. LATHE 


The accompanying photographs illustrate 
change engine lathe recently placed on the market by the John 
B. Morris Machine Tool Co. The machine, while conforming in 
general to the practice of the leading lathe builders, has a num- 
ber of novel features incorporated in its design which tend to 
considerably increase the productive capacity. It is a tool in- 
tended for heavy duty service, and is characterized by great 
driving power, together with strength in details to suit. 


a new 16 in. quick 


— 


at rest and vice versa. This construction makes the quick change 
box a complete mechanism within itself and permits it being 
taken off the bed without disturbing the adjustment of the lead 
screw or feed rod. 

A one-piece box section casting forms the apron and all studs 
and gears are supported in the bearing at either end. It is sup- 
plied with the usual bevel gear reverse, which mechanism inter- 
locks with the half nut, so that it is impossible to engage the 


lead screw and feed rod at the same time. To overcome the 


difficulty sometimes encountered in engine lathes due to the op- 














POWERFUL QUICK CHANGE ENGINE LATHE, 


The driving cone, which is 3-steppec, has diameters 7% in., 
8% in. and Io in. respectively for a 3% in. driving belt. The 
back gears are of the double friction type with ratios sufficient 
to give ample pulling power on large diameters and the fric- 
tions are of the toggle lever type, unusually large in diameter, 
and fitted with an automatic adjustment. for wear. The spindle 
boxes are made of phosphor bronze and are oiled continuously 
from large oil wells in the pedestals. The front spindle bear- 
ing is 234 in. in diameter by 4% in. long. The headstock is re- 
inforced with an improved system of dropped longitudinal and 
cross ribs which are down below the shears of the bed. The re- 
verse plate is carried on the outside of the head and is a double- 
walled one-piece casting in which the studs for the 
supported at both ends. 


gears are 

In the quick change gear mechanism are found the usual cone 
and tumbler gear with a novel system of sliding gears through 
which 45 changes of feed or thread leads are obtained with the 
use of 21 gears. All feed changes are secured by means of the 
three levers shown on the front of the box, the one at the left 
being used only to secure the extreme range. The total range 
possible is from two to sixty threads per inch. 

At the end of the lathe is seen the usual quadrant and q:ad- 
rant gear for connecting up with the spindle so that it is pos- 
sible to put on change gears to secure any special thread which 
might be required within the above range, making the machine 
capable of covering as wide a range of threads as can be ob- 
tained on a standard construction of engine lathes. A new 
feature in connection with this mechanism is the method of con- 
necting it with the feed rod and lead screw. This is accom- 
plished by means of a sliding gear operated by the knurled 
handle shown at the extreme right of the box, and is so ar- 
ranged that when the lead screw is in operation the feed rod is 


erator’s inability to manipulate the revolving knurls for engag- 
ing feeds, owing to the high speed at which they revolve, a novel 
arrangement of clutches is employed. 
expanding ring type, 5 in. 


The frictions are of the 
in diameter, and engaged by means 
of toggle lever movement which insures ample driving power 
under the heaviest cuts. The shifting mechanism for these fric- 
tions consists of a single crank handle shown on the front of 


the apron. When this lever is thrown to the right it engages the 











QUICK CHANGE GEAR MECHANISM. 

longitudinal feed, and when it is thrown to the left it engages 
the cross feed. Since this lever is stationary at all times, it 
enables the operator to work up to a shoulder without the neces- 
sity of throwing out the feed and running up the carriage by 
hand; and in addition to this it is in a particularly convenient 


position for the operator to manipulate at all times. Provision 
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js made in the shape of a positive stop, which makes it impos- 
sible to throw the lever from one feed to the other without first 
pulling out the plunger pin in the handle, thus making it im- 
possible tc pass directly from the longitudinal to the cross feed, 
or vice versa. 

The carriage, which has a bearing 2614 
carried on a “V” in front and on a flat 
the bed. It is held in position by a long 


in. long on the bed, is 
surface at the back of 
flat clamp at the back, 

















DETAILS OF APRON GEARING. 


and by means of two taper gibs at the front which bear on the 
machined surface directly under the front “V.” These gibs 
from their location make it impossible for the carriage to lift 
or climb the “V” under any conditions, and at the same time 
will not throw the carriage out of alignment if not properly ad- 
justed. The front “V” is unusually large, being 1% in. in 


width, and with the wide flat bearing at the 


back gives the car- 
riage a total effective bearing area of from 
that usually found on lathes of this size. 

wide and drops down in a deep double box 


shears. Since the for the tailstock 


two to three times 
The bridge is very 
section between the 


ways are dropped down 

















BOTTOM VIEW OF CARRIAGE, 


below 


the ways for the carriage, it is not necessary to notch 
the bridge for clearance, and thus its rigidity is maintained. 

The compound rest is made heavy to withstand the strains 
imposed upon it by the modern high speed steels. The clamp- 
Ing device for the swivel is of a new construction operated by a 
Singic belt which is located convenient to the operator. The 
clamping mechanism consists of a “V"-shaped clamping ring of 





a similar construction to that found on round column radial 
drills. This device, in addition to being very effective, leaves 
the bottom slide more rigid than it would be with the “T”-slot 
turned in it, and at the same time permits of very quick adjust- 
ment of the compound rest. 

An unusually rigid construction is employed in the bed, which 
is 1134 in. deep and 14% in. wide. The front cross girth, which 
is directly under the front spindle bearing, extends clear up to 
the top of the ways in order to resist the twisting strain on the 
bed at this point. The legs are set in from the ends of the bed, 
thus shortening the span between supports on the bed and mak- 
ing use of the familiar cantilever form of construction. The 
tailstock is very massive of a box section and is arranged with 
Its spindle is of 
steel 2 3/16 in. diameter and is clamped by means of a taper 
plug of the same construction as that usually found on the over- 
arm of a milling machine. The tailstock is clamped to the bed 
by means of two large bolts coming up directly in front of and 
behind the tailstock spindle. These bolts reach to the top of 
the tailstock where the nuts are in a convenient place for the 
operator. 


the usual type of set-over for turning tapers. 


This lathe swings 16% in. over shears, and 10 in. over car- 
riage, and with a six-foot bed takes 2 ft. 8 in. between centers. 
With a six-foot bed the weight is approximately 2,100 lbs. That 
the machine is capable of continuous operation under heavy cuts 
will be evidenced by the statement that it will handle, without 
any signs of distress, a cut % in. deep by % feed in 60 point 


carbon steel at a peripheral speed of 75 feet per minute. 








M. M. AND M. C. B. CONVENTIONS 


At a joint meeting of the executive committees of the Master 
Mechanics’, Master Car Builders’ and Railway Supply Manufac- 
turers’ Association, held at the Belmont Hotel, New York, Oc- 
tober 24, it was decided to hold the 1912 conventions at Atlantic 
City. The Master Mechanics’ Association will meet June 12, 
13 and 14, and the Master Car Builders’ Association, June 17, 
18 and 19. At the suggestion of railway men it was decided to 
make a change in the entertainment features and the manner of 
handling them. This change is expected to do away with all 
Informal 
It is also 
understood that members of the two associations are to be given 


entertainment fatures except the annual ball game. 
dances will be held instead of the two grand balls. 


preference in the assignment of the accommodations at the head- 


quarters hotel, but applications for accommodations to come 


under this preference must be in by December I, IgII. 








QUARTERS FOR DINING CAR EMPLOYEES 


At Winnipeg, Calgary and Vancouver the Canadian Pacific in’ 
connection with the dining car department has in use three new 
buildings which have been erected at a cost of $15,000 for lodg- 
ings for the employees of the dining car department. Coming 
into these cities after a long run the men will not have to look 
up a hotel or boarding house, but will go to the new buildings. 
These houses are built to accommodate sixty-two employees and 
Every- 
Conductors, chefs and 
waiters all have separate quarters, which include baths, bed- 
rooms, reading rooms, libraries, cardrooms and billiard rooms. 
Gardens beautify the premises and the men have all the com- 
forts of home. It is compulsory for the men to take a bath 
and a change of underwear after each trip and a check system 
has been installed to insure that the men comply with this rule. 
When a car is called away on short notice at night it is not 
necessary to seek for a crew as the men are right at hand when 
needed. It is expected that the C. P. R. will build these houses 
at all divisional points. 


are of the most modern ‘construction in every respect. 
thing is free, including the laundry. 
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STYLE ‘‘B’’ PILLIOD LOCOMOTIVE VALVE GEAR 





A number of important changes have recently. been made in 
the details of the Pilliod locomotive valve gear, which are of 
much interest in view of the ingenuity displayed in the elimina- 
tion of formerly existing parts, and the fact that in the re- 
design, known as style “B,” the imparting movement, obtained 
from the crosshead only, has now become permanently indenti- 
fied with the gear. This clever mechanism has been described 
and illustrated in this journal,* and while basically it remains 
the same, it has been so simplified and re-arranged that the 
claim advanced that all objectionable features which may be 
found in any other gear have been eliminated seems to be well 
founded. 

Referring to the accompanying drawing, a brief description 
showing how results are obtained is necessary as a preliminary 
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to the study of the motion: Point (10) of the combination 
lever is connected to the crosshead with a union link. The 
combination lever transmits the motion through the auxiliary 
combination arm to the point (6) which is connected to point 
(7) of auxiliary combination lever by means of the connecting 
link. This gives the lap and lead travel of the valve through 
point (8) which is connected to the valve stem. Point (C) is 
a cross shaft extending across the engine to opposite crosshead 


through cross shaft (D). The motion is transmitted to point 


(5) which is connected to point (3) by the motion rod. The 
oscillation of the radius yoke around point (1) raises and lowers 
the radius bar. This is connected at point (2) to the bell crank 
which in moving around point (A) transmits the motion of 


tank aise 
\Original Line of Motion ~~~ 








—— 


nection it may be asserted that such distortion cannot possibly 
exist in the former construction, as if present it would not be 
possible to keep the piston within the cylinder. It makes no 
difference what position the wheel or main crank is in, the 
piston must keep within its limits of travel. The angularity of 
the main rod always remains the same, and whether the centre 
line of axles is up or down the piston will travel to the exact 
point, or the same point from the front end of the 90 degree 
position of the crank, and cannot possibly be modified. 

The main crank could move from the center line of the 
cylinders 3 in. below or 3 in. above, and it would not affect 
the complete stroke of the piston. The piston will travel the 
same identical distance from the end of the stroke to the 90 
degree travel of the crank, regardless of the above variation. 
Admitting this to be true there can be no distortional effect 
in a crosshead connected gear, because while one piston is in 
mid position the other is in natural position, or at the com- 
pletion of the stroke. The piston must travel the same distance 
at all times, and the valve gear maintains its same relative posi- 
tion regardless of the crank travel. It is well established that 
the combination lever of the Walschaert valve gear requires no 
modification within or during its operating period, but it is 
necessary to constantly change the eccentric rod and eccentric 
crank connection of the main pin to maintain uniform steam 
distribution. 

In the crank and crosshead connected gears in practical use 
the valve gear frame is attached to the engine frame and the 
movement of the engine up and down on its springs changes the 
position of the valve gear in relation to the eccentric crank con- 
nection. For instance, if the locomotive was stationary and 
raised on its springs it would raise the gear and change the 
angle of the eccentric rod, since the eccentric crank, which 
is attached to the main driver would remain stationary, thereby 
causing the link to be drawn toward the eccentric crank. If 
the engine on the other hand were lowered on the springs the 
link would be moved away from the eccentric arm thus distort- 
ing the valve movement. This could, of course, happen when 
the engine is taking curves, or running over irregularities in the 
track. 

Referring to the diagramatic sketch it will be easily seen that 
when the line of motion is changed by the engine settling 2% 
in. the eccentric rod on the bottom quarter will be long, and 
short on the top quarter. If made short on the long side it 
will be doubly short on the short side and vice versa, and hence 
in attempting to square the gear it must be done by changing 
the crank circle. The style “B” gear was designed to over- 
come these objectionable features and at the same time give 
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the radius rod through point (4). The radius rod in turn acts 
upon the auxiliary combination lever and gives the accelerated 
movement to the valve through point (8) which is connected 
to ‘the valve stem. Point (11) is connected to the reverse lever 
by the reach rod. The movement of the reverse yoke, at the 
various points of cut off around point (B) will cause point (3) 
to move in various planes. 

The question has been raised at various times as to whether 
or not there is more distortion from a crosshead connected gear 
than from a crank and crosshead connected, and in this con- 





*See AMeErIcAN ENGINEER, Jan., 1911, p. 22. 
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DIAGRAM SHOWING EFFECT OF VARIATION OF CENTERS OF CYLINDERS AND AXLES, 





as good results as now obtainable with any outside connected 
gear and with no more wearing surfaces. 


The new gear will no doubt be studied with interest by those 
who while satisfied with economy and efficiency results obtained 
with the Stephenson and Walschaert, still desire a gear which 
is free from the objections commonly made to those types, and 
one that can be applied to old power at a minimum cost. It 
will be of special interest to those who contemplate replacing 
the link motion with some form of outside gear as it can be 
applied without any modification of the engine. The Pilliod 
Brothers Co., of Toledo, O., manufacturers of the gear, Say 





> ov} 


n 





NoveMBER, 1911 


AMERICAN 


ENGINEER AND RAILROAD JOURNAL 453 








= 


that it can be applied in 48 hours, this, of course, largely re- 
sulting from the fact that new main crank pins are not required. 
All parts, including frames, are standard for any type or class 
of engine, either inside or outside admission, with the exception 
of the combination lever, which differs in length according to 
the piston stroke. 

In the re-design careful attention has been given to the proper 
proportion of the parts to insure the necessary strength through- 
out. The liability to failure in service, however, is extremely 
remote, as the arrangement being entirely without eccentric 
straps, link block pins, etc., cannot be identified with those well 
known sources of trouble. The accessibility of the gear to in- 
spection is also a very important part, and the fact that practi- 
cally nothing is concealed would no doubt result in the early 
discovery of a defect which might escape observation in other 


-A TRUCK CRANE OF GENERAL UTILITY 


The urgent need for a device to handle with expedition and 
at low cost material of any description which must be movea 
from place to place within moderate confines of space has been 
long apparent, not only in connection with the larger shcps, Sut 
equally so with locomotive terminals and at storehouse yards, 
etc. To solve the problem the General Electric Compan» is now 
placing on the market what it has designated as the “Bat- 
tery Truck Crane,” an electric vehicle which has a swinging 
crane mounted on the front end. The crane hook is raised and 
lowered by a one-ton hoist mounted on the front end just back 
of the crane, the motors driving the hoist and the vehicle being 
operated from a storage battery mounted on the rear end. 
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THE BATTERY TRUCK CRANE, 


types. The details have been worked out with care, especially The time, money and step-saving applications of this crane 


those in connection with lubrication. Each bearing has an oil 
cellar of special design, automatic in its feed, and so arranged 
that any sediment which might pass with the oil from the out- 
side can in no way get into the bearings. 
cannot make any change in the gear as there are no rods to 
lengthen or shorten: 

In addition to the above style “B” gear which it is the intent 
of the manufacturers to feature as the ideal motion for all 
conditions they have also designed what is known as style “C,” 
which will interest those who want a crank and crosshead con- 
nected gear without links or blocks. This is an outside gear 
with the same number of parts and bearings as the Walschaert, 
and differing from it only in that the links and blocks are re- 
placed with a. reverse of the Marshall type. The elimination of 
these latter parts would suggest that the cost of maintenance 
should be less, but the design retains the crank connection, and 
in general does not embody the feature of simplicity which has 
heen pointed out in connection with the style “B” gear. 


The roundhouse men 








An INTERESTING SUPERHEATER Locomotive performance is re- 
ported by the C. N. R. locomotive 266, built by the Montreal 
Locomotive Works, and equipped with the Schmidt superheater, 
which ran 378 miles from Edmonton to North Battleford and 
back to Vermilion with six or seven coaches on a total coal 
consumption of about eight tons, this efficiency being largely due 
to the superheater. 


may be classed under three heads—hoisting, hoisting and carry- 
ing on the hook, and towing trailers, yet a given movement of 
material may involve two or all of these. In case where ma- 
terial which may be subdivided into parcels of one ton or less, 
has to be deposited within a 6 or 8-foot radius, and this action 
does not require that the parcel be moved through a vertical 
distance of over 10 feet, the machine is brought into an advan- 
ageous position; the brakes are set, and the vehicle remains sta- 
tionary as the boom of crane moved back and forth between 
the picking up and depositing points. In this manner the bat- 
tery truck crane may be employed to load or unload box cars, 
gondola cars, etc., and a considerable saving effected both in 
time required and the number of men employed. 

When material, in small or large quantities, has to be moved 
less than 400 feet or, in small quantities, to any distance, the 
article is lifted by the hook, conveyed to its destination by the 
vehicle, and placed on the floor, on a rack, or a high pile, as 
desired. The short wheel base permits making short turns, so 
this machine may readily be driven about shop aisles, congested 
piers or among piles of material in a storage yard. By this 
pick up and run method sixty &oo-lb. barrels of plumbago were 
moved 300 feet in one hour, only one helper being required; 
one hundred and fifty 300-lb. boxes of rubber were conveyed 
75 feet and loaded into a box car in 50 minutes, three boxes 
slung together and a round trip made every minute. In a store- 
room boxes of angle and flat iron weighing. about 1,000 lbs. each 
were carried 30 feet and stacked in sorted and orderly piles at 
the rate of 40 boxes an hour. 
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For the miscellaneous transfer of large quantities of package 
freight or other material through a distance of about 400 feet 
the best procedure is to use the battery truck crane to tow 
trailer in trains of about four. The number of trailers per 
train and the number of trains will depend upon the distance, 
character of load and time taken to load and unload the trail- 
ers. Twelve is the usual number, and these are divided into 
three trains. Thus the battery truck crane keeps 600 sq. ft. of 
loading deck working to its maximum capacity. This would be 
equal to a single vehicle 5 feet wide by 120 feet long, or to 
twelve individual power operated trucks each having 50 sq. ft. 
of space for carrying material. 

The truck crane is designed for a high drawbar pull, its maxi- 
mum being 2,000 Ibs., and equal to that of a five-ton locomotive 
on rails, sufficient to spot a car and to readily handle loads of 
from five to eight tons on trailers. 








HIGHLY DEVELOPED RADIAL DRILLING AND TAPPING 
MACHINE 


The interesting machine herein illustrated is a prominent ex- 
ample of the development which the Newton Machine Tool 
Company, of Philadelphia, Pa., has brought about through re- 
cent redesign of several items in its output, several examples 
of which have previously been noted in these columns. It is 
worthy of special consideration, in view of the fact that it em- 




















NEWTON DRILLING AND TAPPING MACHINE. 
bodies many distinctive points which must necessarily appeal to 
those who use this particular machine tool. 

A study of the design indicates primarily a recognition of the 
requisite that the framework should be sufficiently heavy and so 
proportioned as to successfully resist all vibrations of its own, 
so far as practical. That is to say, that while vibrations to a 
certain extent are unavoidable, still there should always be suf- 
ficient strength and solidity in the frame, so that the machine’s 
vibrations will not materially affect the working qualities of 
other machines in close proximity to it. Where the framework, 


——— 
so called, which in the case of this tool may be roughly divided 
into work base, upright and arm, is light and weak, so that its 
own necessary vibrations become a tremble, then the good 
working qualities of the machine itself will not only be affected, 
but the tremble, when a uniform motion is kept up, will become 
an impulse like that of a pendulum and communicate itself to 
other parts of the shop. It is very evident that in the admir- 
able proportions of the design under consideration, all such 
vibrations have been eliminated, or at least minimized to a de- 
gree which renders them of no import. 

the arrangement of the various parts is of the simplest na- 
ture, and the tool generally is free from the flimsy refinements 
which characterize many others intended for the same line of 
work. The arm saddle has square lock bearings on the upright 
and there is a reversing fast vertical traverse. The trunnions 
are mounted in roller caged bearings, and every attempt has 
been made to produce this part in the most substantial and rigid 
form. 

‘the machine is particularly adapted to drilling and tapping 
holes as the tapping spindle revolves at a reduction of 21% to 1 
to the speed of the drilling spindle by which it is driven. In op- 
eration the drilling spindle with the drill in place is located, the 
hole drilled, and one revolution of the hand wheel, measured 
by an index on the dial, brings the tapping spindle with the tap 
in place over the already drilled hole. The drive to the tap- 
ping spindle is engaged for the reverse motions by the clutch 
operated by the small lever. 

There are four changes of speed by means of a cone in ad- 
dition to two to one back gears and four changes of gear feed 
to the spindle with adjustable automatic release. The spindle is 
counterweighted and has hand adjustment. The diameter of the 
individual spindles is 2 13/16 in.; distance from center of trun- 
nion to center of inner or drilling spindle, 64 in.; 
feed, 17 in.; maximum 


length of 
distance from base to the 
spindle, 81 in.; size of work base, 7 ft. by 4 ft. 


center of 








SCIENTIFIC MANAGEMENT 


At a recent joint meeting of the Franklin Institute and the 
American Society of Mechanical Engineers a paper was read 
by Wilson E. Symons, of Chicago, combatting the Brandeis 
theory that by scientific management the railroads could save 
$1,000,000 per day. Mr. Symons took the attitude that the prac- 
tical experience of railroad men had already reduced the costs 
of operation to a minimum that could not be reduced by “mere 
theorists.” 

In the ensuing discussion, Samuel Vauclain, vice-president of 
the Baldwin Locomotive Works, agreed generally with Mr. Sy- 
mons. As the prices of materials are standard, the saving of 
$1,000,000 per day, if made at all, he said, would have to come 
out of the pockets of the workmen. “TI believe in scientific man- 
agement,” he said, “but I do not believe in espionage that binds 
men down and makes them feel that they are mere automatons, 
driven by their employers, just to get the greatest amount of 
work out of them. Nothing is so scarce in this country as good 
labor, and it should be rewarded.” 





THe TENTH ANNUAL CoNVENTION of the National Machine 
Tool Builders’ Association was held at the Hote! Astor, New 
York, Tuesday and Wednesday, October toth and tith. The 
following officers were elected: President, E. P. Bullard, Jr. 
Bullard Machine Tool Co., Bridgeport, Conn.; vice-president, 
Fred A. Geier, Cincinnati Milling Machine Co., Cincinnati, Ohio; 
second vice-president, A. T. Barnes, W. F. & John Barnes Co. 
Rockford, Ill.; treasurer, A. E. Newton, Prentice Bros. Co. 
Worcester, Mass.; secretary, Charles E. Hildreth, Whitcomb- 
Blaisdell Machine Tool Co., Worcester, Mass. The next semi 
annual or spring meeting will be held in Atlantic City, N. J. 





Copper May Be Wetpep by the use of a mixture of equal 
parts of boracic acid and phosphate of soda. The mixture '8 


used in the same manner as in welding iron or steel, but should 
first be dried. 
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SOME EXPERIMENTS WITH TRUCKS 





In the summer of 1910 an extremely valuable series of tests 
were conducted by Professor Louis E. Endsley, of Purdue Uni- 
yersity, to determine the running qualities of freight car trucks 
that are held reasonably square as compared with those con- 
structed in such a way as to be free to get out of square. These 
tests, which have been fully described and illustrated in this, 
journal,* were on invitation of the American Steel Foundries 
at Granite City, Ill, and were probably the most thorough in 
scope ever attempted to get at the real facts in connection with 
the subject. 

Supplementing this information, however, George G. Floyd, 
mechanical engineer of that company, who collaborated with 
Professor Endsley in the tests, presente? a paper before the Sep- 
tember meeting of the Western Railroad Club in which fuither 
details of a most interesting and valuable character were made 
apparent. Mr. Floyd said in part as follows: 


There were many things developed in the tests in the way of 
incidentals—sidelights, | might say——-apart from the main tests, 
that are not fully set forth in the published report. It is my 
purpose to discuss some of these incidentals. After our inves- 
tigation of the square and loose truck in service and before the 
testing plant was built, we had formed certain conclusions as 
the result of the investigation, as well as some opinions based 
upon the statements, experience and judgment of several rail- 
way engineers. While these conclusions and opinions had to be 
revised somewhat after the tests were run, our conclusions were 
in the main correct as to theory and as to what the results 
might be, and had to be revised only because the material effects 
had been somewhat underestimated. 

For instance, it did not take long to discover that trucks in 
service did get out of square; that is, in rounding a curve the 
side frame on the inside of the curve would move ahead of the 
frame on the outside of the curve. Just how much was a mat- 
ter of doubt, or 1 might say, a matter of calculation, rather than 
of actuial measurement. The greatest amount that any one sug- 
gested was one and one-quarter inch. We were hardly prepared 
to find that it was nearly as much as three inches. We had ex- 
pected to find that there might be ten to fifteen per cent. dif- 
ference between the curve friction of loose and square trucks. 
We found as much as one hundred and fifty per cent. between 
the best square truck and the worst loose truck. We had an- 
ticipated that the load on the truck and its speed would regulate 
the amount the truck would go out of square, but it would seem 
from the tests made that the truck would go out of square 
approximately the same amount every trip around the curve 
regardless of its weight and speed. In fact, when it was merely 
pushed around the curve, slowly by hand, it would go out of 
square, the same amount as when it went around at high speed. 

It was evident—as each truck tested went out of square an 
amount peculiar to itselfi—that there was something about its 
construction that acted as a stop to prevent further movement. 
Probably a wedging of the axle against the opening in the back 
end of the box and against the wedge and brass. It was noted 
in that type of arch bar truck in which the columns were riveted 
securely to the channel that the truck went out of square a less 
amount than those trucks in which the columns were bolted to 
the channel. This riveting of the column to the flanges of the 
channel made one less loose joint, and it may be that this one 
less loose joint introduced a stop at the columns or column 
bolts, which brought the truck to a bearing in advance of the 
stop furnished by the journal and box. There was also found an 
indication that the older a truck was in service, the more it 
would get out of square, this being no doubt due to a wearing 
away of the parts that stopped further movement of the truck, 
as well as a gradual loosening of the parts intended to hold the 
truck in square. 

An interesting experiment was made to determine what effect 
the time of service would have upon those parts of an arch bar 
truck that are supposed to hold the truck square. A car was 
accidentally found in the yard that had been out from the con- 
tract show less than a month. It was a 50-ton truck of heavy 
construction, had cast steel truck columns bolted to a heavy 
channel, with two long bolts reaching through both columns. 
These bolts were tight, as were all bolts about the truck. The 
truck was put upon the testing plant and showed a very good 
test, one side frame moving ahead of the other only % in., 
while a duplicate of this truck in service one year showed a 
movement of a trifle over 1%4 in., and a duplicate in service 
eight years showed almost 2-in. movement. 

When trucks are new, all the surfaces bolted together being 
Tough and the bolts tight, the friction between the parts will 
Prevent.all but a slight movement. It is this small initial move- 


_—_ 


*See American ENGINEER, May, 1911, p. 192. 





ment of parts that brings about the final general looseness of 
the whole construction. The high points of the rough joint 
wear away, allowing the bolts to become loose, and then there 
is a still greater loosening of the parts in general by abrading, 
polishing or wearing away by friction. A bolted joint of this 
character is probably successful only when it is possible to so 
design it that all initial movement will be prevented. It only 
takes a small movement of the spring channel to give a con- 
siderable motion to the side frames, one ahead of the other. 
One-sixteenth of an inch motion of the channel under the spring 
seat will allow the side frame at the opposite side of the truck 
to move forward or backward about 3% in. or 7% in. 

That this initial movement exists in an arch bar truck, even 
when new, is not surprising when it is considered that the holes 
through the upturned flange of the spring channel for the hori- 
zontal column bolts are drilled 1/16 in. larger than the bolt; 
the holes in the arch bars are drilled 1/16 in. larger than the 
column bolts, and the hole through the column is cored usually 
lg in. larger than the bolt passing through it, a possible 3/16 in. 
to 5/16 in. looseness to start with in the fit of the bolts. One 
does not have to look far to find reasons why the arch bar truck 
is a loose truck. 

The fact that the arch bar truck does get out of square on a 
curve, the movement increasing with the age of the truck as in- 
dicated in the tests made by Professor Endsley, probably ac- 
counts for the trouble and expense for the upkeep of columns, 
column bolts, spring plank, bolts, etc. There is a continual mo- 
tion and straining of pafts at this point. It is impossible to keep 
the bolts tight, great trouble to keep them even in place, and it 
is quite natural that the repair account should be heavy if the 
joint is to be kept up, and it is quite natural, if the joint is not 
kept in proper repair, that the truck should fail to give the ex- 
pected service results. 

In reference to the connection between the spring channel and 
one-piece cast steel side frame, the tests demonstrated that a 
bolted connection was of little or no value as a means for mak- 
ing a tight immovable joint, that, would hold the truck in square. 
The bolts were invariably found loose, and even after being 
tightened up thoroughly just before running a test, a very few 
runs would soon loosen up the joint. An extended examina- 
tion of cars in service indicated that the bolt connection was 
of little value, as the bolts were nearly always found loose. On 
the other hand, an investigation covering a period of almost two 
years, and including several thousand cars, showed that the riv- 
eted joint was developing no signs of looseness, and was per- 
forming well the duty for which it was designed. 

An occasional loose rivet was found, but one or even two 
loose rivets in a joint composed of a total of eight would in- 
dicate a looseness due to an imperfect application of the one or 
two rivets, rather than a2 looseness caused by service. The na- 
ture of the joint is such that road service could not loosen one 
or two rivets without loosening the whole joint. It was taken 
for granted that tight rivets presupposed a tight joint, and a 
tight joint meant a square truck. (It has been found, how- 
ever, that tender trucks require more rivets than car trucks.) 
The Granite City tests confirmed the presumption that the riv- 
eted connection between the spring channel and side frame was 
a tight connection, which would remain tight in service and 
would hold the truck in square. Several of such trucks in ser- 
vice were tested and while the registering apparatus indicated 
a small movement it was not sufficient to influence the flange 
friction because the indicated movement was largely a changing 
in the perpendicular of the top of the side frame, due to the 
rigid connection between the two side frames being located 
some I2 in. to 15 in. below the top of the journal boxes, where 
the load is delivered to the axles. There was also a small 
amount of twisting of the side frame lengthwise along a line 
connecting the top of the two oil boxes on the same side of the 
truck, that was registered, as if it was a movement of the truck 
in and out of square. This same movement—in about double 
the amount—was also noted on the one or two arch bar trucks 
tested that were so new in service that they remained practi- 
cally in square during the tests because the spring channel con- 
nection had not worked loose to any extent. 

Professor Endsley’s report shows that there is quite a mate- 
rial difference in curve friction in favor of a square truck, as 
against a loose truck. An amount of difference sufficient to 
affect the coal pile, life of rail, wheel maintenance and train 
resistance. Reducing the results obtained on the test track to 
a five and one-half degree curve brings out some interesting 
and somewhat startling information. A five and one-half de- 
gree curve is selected because it is possibly an average curve, 
and also because it makes a division by an equal divisor. The 
small fractions are left out in order to make round numbers. 
The drawbar pull in pounds per ton is found to be 9% Ibs. for 
the best square truck; 13.7 for the worst square truck; 11 Ibs. 
for the best loose truck, and 17 lbs. for the worst loose truck. 
Broadly speaking, the difference between the square and the 
loose truck is due to a difference in truck construction. 

The difference between the best and worst square truck is 
due almost entirely to wheel condition. In tabulating the re- 
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sults, as a matter of convenience, all trucks that went out of 
square one-half inch or less were classed as square trucks; so 
the difference in friction between a truck absolutely square and 
one out of square one-half inch should be deducted from the 
total difference between the best and the worst square truck— 
the balance is chargeable to wheel condition. However, the 
difference between a truck square and one out one half inch is 
a small amount. This fine line was not conclusively drawn in 
the tests, because of lack of time. The difference between the 
best and the worst loose truck is probably more evenly divided 
between that coming from truck construction and that resulting 
from wheel condition. 


The difference between the best square and the best loose 
truck is favorable to the square truck by 15.8 per cent—and as 
between the worst square and the worst loose, 24 per cent. in 
favor of the square truck. In both cases the difference may be 
said’ to be a difference in truck construction. As between the 
best and the worst square truck, the difference is 44 per cent., 
largely wheel condition. Between the best and the worst loose 
truck there is a difference of 54 per cent.; possibly somewhere 
near evenly divided between truck construction and wheel con- 
dition. The difference between the best square and the best 
loose truck is favorable to the square truck by 15.8 per cent.— 
and as between the worst square and the worst loose 24 per 
cent. in favor of the square truck. In both cases the difference 
may be said to be difference in truck construction. Between 
the best and the worst square truck the difference is 44 per cent., 
largely wheel condition, and between the best and the worst 
loose truck there is a difference of 54 per cent., somewhere near 
evenly divided between truck construction and wheel condition. 
Between the best square truck and the worst loose truck is 79 
per cent. The difference between the worst loose truck when 
run as a loose truck, and the same truck squared and run as a 
square truck was somewhere near 40 per cent. in favor of the 
truck squared, the difference being entirely due to truck con- 
struction. 


The figures just given are from specific tests of specific trucks, 
and it probably hardly correct to undertake to construct a series 
of averages from them when it is considered that the averages 
used in calculating train resistance for actual service must of 
necessity represent the average resistance of all trucks, as they 
come in service. Therefore, it might be well to state that the 
average difference between all the square trucks and all the 
loose trucks tested was approximately 24 per cent. in favor of 
the square truck, based on a five and one-half degree curve. 
An average is the mean between two extremes. If the maximum 
and the minimum are near and close to the average, there is 
small chance to close up the gap between the average and the 
maximum in an attempt to reduce the average. But, if the 
maximum, and the minimum are comparatively widely separated, 
and the units in between are valuable, there is a greater chance 
to reduce the average and an effort is worth while. It is prob- 
able that little is known of the actual maximum ard minimum 
that make up the average train resistance as used in every-day 
practice. 


It would seem that some information has been developed along 
this line by the test made last summer, and the figures quoted 
above are possibly most interesting from this point of view. The 
tests show there is a difference of almost 80 per cent. between 
the maximum and minimum, due to both truck construction and 
wheel conditions and approximately 40 per cent. due to truck 
construction alone. A difference certainly—sufficiently material 
—to justify an elaborate and serious investigation by the rail- 
roads. 

Several railroad men who visited the plant during the tests 
were forcibly struck with the idea that it was possible car wheels 
were allowed to run too long, and it might be better economy 
to remove them sooner. When the theory and reasons are 
known, it is not surprising that the curve friction of a loose 
truck should be greater than a square truck. Some very inter- 
esting experiments were made by whitewashing the rails on the 
curve, and noting the difference in contact between the wheel 
and the rail with the truck square and loose. When a truck was 
run square, there was only one point of contact between the 
wheel and the rail. This was on the ball of rail and in the deep 
part of the throat of the flange of the wheel. When the truck 
was run loose, there were two distinct points of contact, one on 
top of the rail and one on the side of the rail, there being from 
% in. to % in. between these two lines, depending upon how 
much the truck went out of square. In this case the white- 
wash was left on the ball of the rail, and the throat of the 
wheel did not show any contact with the ball of the rail. When 
the truck was stopped on the whitewash and run back, the end 
of the mark on the side of the rail made by the flange was from 
I in. to 2% in. in advance of the end of the mark on top of the 
rail, made by the tread of the wheel. It could be seen, when 
the truck was in this position, by sighting along the edge of the 
rail, that there was no contact between the throat of the flange 
and the ball of the rail. 


When the square truck was rounding the curve, the throat of 


the wheel being in contact with the ball of the rail, and the 
axles square with the track, the outside wheel would climb up 
on the rail, enlarge itself an amount sufficient to make up for 
the difference in the length of the inside and outside rails, and 
the wheels would go around the curve without slipping—the 
friction being all rolling friction. But, when the truck was 
running as a loose truck and got out of square, the throat was 
not in contact with the ball of the rail, and the flange being in 
contact with the side of the rail, acted as a shoulder so that the 
wheel could not move over on to the throat and climb the rail, 
therefore either the outside or the inside wheel had to slip the 
difference between the length of the two rails. 


When the truck is running square, the friction between the 
wheel and rail is rolling friction, but when the truck is running 
loose and gets out of square, there is just as much rolling fric- 
tion as there was before and in addition there is sliding fric- 
tion between the flange and the side of the rail, which must be 
considerable, and the slipping or sliding of the tread of the 
wheel, on the top of the rail—because of the difference in the 
length of rails, and the inability of the outside wheel to enlarge 
itself, owing to lack of throat contact with the ball of the rail, 
This was plainly noticeable by listening to the noise the truck 
made in going around the curve. When the truck was square 
it made just a single rumbling noise, quite natural to a vehicle 
of this kind, but when running loose, in addition to the ordinary 
rumbling noise could be heard a loud flange song, and a distinct 
high sounding and piercing noise caused by the tread slipping 
on top of the rail. The latter noise was not a continuous one, 
but intermittent in very short intervals. The flange song was 
a continuous noise. , 


On a five and one-half degree curve, in the distance a 33-in. 
wheel makes in one revolution, the outside rail is about % in. 
longer than the inside rail, and with a loose truck this means 
that either the outside or the inside wheels must slip this one- 
half inch every revolution, and if the outside wheels do the 
slipping they not only have to overcome the friction between 
the tread and top of rail, but also the friction between the 
flange and side of rail. It is possible that the inside wheel does 
most of the slipping. 

There is also one other source of increased friction in the 
loose truck, which is sliding friction. When a truck is running 
out of square, the axles are not square with the track, therefore 
the wheels are not revolving in a plane parallel with the direc- 
tion of the rails, and if it were not for the flanges, the ten- 
dency of the wheels would be to run to the right, or the left, 
as the case might be. The natural track for the wheels to make 
would be one diverging from the rails, and they would only 
track in a line with the rails by a certain amount of slipping. 
This point can be better illustrated perhaps by presuming the 
front wheels of a wagon turned the necessary amount to go 
around a street corner, and then locked in this position. One 
can readily see it would require an extra effort on the part of 
the horses to pull the wagon, with the front wheels so turned 
and locked, in a straight line. The front wheels would revolve, 
but much slower than the rear wheels, and they would also slip 
along the pavement. 


It must be this slipping that causes the increased friction in 
loose trucks going out of square from nothing up to one inch, 
and before the flange begins to make a contact with the side of 
the rail. It will be noticed from Professor Endsley’s report, 
tnat there is a big jump in the friction between an inch, and an 
inch and one-half out of square. It is thought that the increase 
in friction up to one inch out of square is caused by the gradual 
increase in the slipping action just noted above, and that along 
about this point is where the flange begins to make the sliding 
contact against the side of the rail. Of course, it might be said 
that these tests, as they deal almost entirely with curve friction, 
do not interest the road that has almost all of its mileage straight 
track. This would be taking a somewhat narrow view of the 
matter. Owing to the great exchange or interchange of cars 
between the different railroads, it is possible the man on a road 
full of curves would be very much interested in the kind of a 
truck his straight track neighbor puts under his cars. 


The tests were made for the sole purpose of determining. if 
possible, the facts regarding the difference between trucks that 
run square and those that run loose, as there seems to be 4 
great difference of honest opinion among rilroad men, regard- 
ing the merits of each type of truck with apparently no con- 
vincing data at hand on which a final judgment could be based. 
The tests were made in the only manner in which it was pos 
sible to make them, considering the particular facts it was de- 
sired to determine. The results of the tests and experiments 
were given out because, first, they are tests that have never be- 
fore ‘been made so far as is known, and second, the data secured 
were considered of such value and importance that they would be 
at least passively appreciated by the railroad officia! who is 1n- 
terested in the economics of railway operation, and, third, bt- 
cause the majority of railroad men who knew the tests were 
being made requested that they be furnished with full results. 

It is not the idea that these tests are final, nor that they rep- 
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resent absolutely service conditions. They were given out merely 
for what they are worth, and in so far as they go. They are 
considered as a preliminary to a more serious test that it is 
hoped will be made by the railroads themselves. It is felt, how- 
ever, that the tests are a close approximate to what will be 
found in actual service, and are of sufficient value to be entitled 
to full consideration, pending more elaborate dynamometer tests 
in actual service. 








HEAVY SWITCHING LOCOMOTIVE 





CHICAGO & WESTERN INDIANA RY. 





The heavy character of the switching requirements on the 
Chicago & Western Indiana Ry. has brought about a remark- 
able development in locomotives intended exclusively for this 
service. A prominent example of this increase in size, weight 
and power may be found in the engine herewith illustrated, 
which is one of ten recently built for this road by the Lima 
Locomotive and Machine Co. of Lima, O. While not embody- 
ing any particular departures in constructive details these loco- 
moives are noteworthy for their total weight of 201,000 lbs., or 
approximately 50,000 lbs. per axle, and for the comparatively 
large diameter of driving wheels employed, which is 57 inches. 


CYLINDERS. 


TEE 6 ice ct eahaqasdensdevas déddcedscvecosovicccuntaeeedudueenean Simple 
Diameter and stroke....... ddcdatdeoncesbeesedecsuqouracenaeee 24 x 28 in. 
WHEELS. ‘ 
Desens Gene GRE CRs seis c inca ceestoncdcesweecewes coccesecOe mm 
Driving journals, main, diameter and length...........++.eeee+- 10 x13 in. 
Driving journals, others, diameter and length.............ee0- 9% x18 in. 
BOILER. 
ach bs ues ehdeee se CesaeiranndevecesecenseneeSeueeeneuuenal kK. Wate 
We MINI vn6. 00040008 deaeadeceeuceceseenkenthanewaneaeee 180 Ibs. 
Coe Gee GE TOE GI Rive vc cccececccecdcacciedaqdaceneeene 74% in. 
Pe PE A Ci ce vccékcceseeudchesseaenas 108 1/16 x 60% in. 
Tubes, number and outside diameter. .....ccccccccccccscccccce 327—2% in. 
PD ese errrrrerrrerrcrr rr tre 14 ft. 9—9/16 
RES SS Wad ocnccscendeneesndecesedsaewaainel 2,832.14 sq. ft. 
eee CU, GORI 6c. o'6 ccc cdcccscccevducesaeeseueuas 165.95 sq. ft. 
Re. SN UONNES 666d i ecc neds cauancecencecnceeunaen 2,998.09 sq. ft. 
CIRO SIE 6 oo 6 64 kbd ncdccdsduv edn dawecenccecscesndeueodanoar 41.2 sq. ft. 
TENDER. 
WOME CONN 6 ahin keene cad Seecutacdvegiudccnisaseewteenen 7,400 gals. 
COGR COOGEE 40 da hadised sat ccadédedccadssuceuntenecdeeesenl 11 tons 


FRESNEL LENS IN RAILROAD SERVICE 





The problem of getting a light that would carry around 
curves is one on which the railroads have been working for 
years, because it means so much to them from the standpoint 
of safety. The Fresnel lens has been worked on by numerous 





NEW SWITCHING LOCOMOTIVES FOR CHICAGO BELT LINE. 


The tractive effort is 43,290 lbs., providing ample power for the 
service. 

The latter on the Belt Line imposes some rather peculiar con- 
ditions which must be met in switch engine design, and promi- 
nent among these is the fact that in addition to the requisite of 
a locomotive of great power it must necessarily be one capable 
of more than the average speed for this type of locomotive. 
This, of course, is demanded by the congestion on the Belt Line 
arising from the presence of so many passenger trains of the 
various roads which use it. Switching operations must therefore 
be conducted expeditiously in order that no interference may 
exist with the above mentioned important traffic. 

Since being placed in service these locomotives have been giv- 
ing excellent satisfaction, and the railroad company is well 
pleased with the first-class material and workmanship embodied 
in their construction. The builders made quite a record with 
this contract, which is deserving of mention. The order was 
given by the railroad company on November 7, 1910, and shipment 
was stipulated at the rate of five locomotives during the month 
of February, 1911, and five during the month of March. The 
last of the ten engines left the Lima Works on March 30, on 
exact time agreed upon. 

The following are the principal dimensions of these locomo- 
tives: 


GENERAL DATA. 


NG As iv hiuce hecdlncud ue iwoed Ls oeene baa dcenecueatasie 4 ft. 8% in. 
MOE ciccccwnretsalardiateacecwunscudssdieuasuvenedeeaen Switching 
el « cccGaumidinh ah ninec waihuss weweds kbdc eeeaanersenaaselaaeeeel Bit, Coal 
NE INE 5d ceadndeencculliesns<sbe shtiees cieneienied 43,290 Ibs. 
Weight 8h Qu GON. 6nccccnccesccscoccesctveesessesncns 201,000 Ibs. 
Ti (2h: Mi ti cbccunedncadinssatssensanawesqueniathed 201,000 Ibs. 
eight of engine and tender in working order...........-+++- 342,500 Ibs. 
OG Os ind sc cacdncaredttashebianseaneddenewaass 15 ft. 6 in. 
Wheel base, engine and tender........cceccecceccecceececees 51 ft. 4 in. 
7 RATIOS. 
Weicht on drivers + tractive effort.......cescecccscceccceccecceeces 4.64 
tractive effort X diam. drivers + heating surface............ee-eeeees 823 
Total heating surface ++ grate aTeM@....cccccccccccccccccccecccscseeneT@el 
Firebox heating surface + total heating surface, %.........-eeeeeeeees 5.5 
Weight on drivers + total heating surface... cccccccccccccccccsecces 67.4 
OT SS penning CR mari 14.62 cu. ft. 
Total heating surface + vol. cylinders..... eheuncetsusens Reed esanetene 205 


Grate area + vol. CINE oe cee cccdecwaseeiedes Sadwsatavadsueea 2.31 


railroads, but there were mechanical problems connected with it 
they were unabie to overcome. B. H. Mann, chief signal engineer 
of the Missouri Pacific-Iron Mountain, has been working for 
over a year to overcome these defects and has finally succeeded 
in perfecting the lamp so that it can be used on railroad trains. 

Service tests have been made recently on the Hot Springs 
Special and on both of the through fast trains to Texas. These 
tests have been most satisfactory, and arrangements are now 
being made to have the Fresnel lens signal lamp to take the 
place of all other signal lamps on all trains of the system. The 
big advantage of the wide spread of light that the Fresnel lens 
gives is that in rounding a curve it spreads its rays in all direc- 
tions over the land, so that trains on the other turn of the curve 
can plainly see it, whereas they cannot observe the light of the 
ordinary train signal lamp. This fact gives the Fresnel lens a 
great advantage in the line of safety. 








PUNCTUALITY OF THE 18-Hour Service.—Since the service was 
inaugurated the Pennsylvania Railroad’s eighteen-hour trains be- 
tween New York and Chicago have made enviable records ac- 
cording to figures made public by the company recently. The 
Chicago-New York flier, No. 28, has a shade the better on the 
general punctuality average, but No. 29 evens things when it 
comes to clean monthly records. In three months it was not 
late a minute, and there were nine months in which it was not 
late more thah once in each month. No. 28’s best record was 
made during five months, in each of which it was not late more 
than twice. It is pointed out that in the majority of cases when 
these trains were late the detention was only from five to fif- 
teen minutes. 





In HicuH Speep Streets, that steel. containing 0.25 per cent. 
Vanadium has a cutting capacity almost double that of steel 
containing no Vanadium. 
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Jas. Powell Room 13, Windsor Hotel, Montreal. 
H. D. Vought 95 Liberty St., New York. 
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The Distribution of Instructions and Informa- 
tion in Large Industries. 
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Engine Failures. 
Swedish Steel vs. Others. 
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Jos. W. Taylor 390 Old Colony Bldg., Chicago. 
W. H. Rosevedr |100 Chestnut St., Winnipeg, Man. 








CONSERVATION OF WASTE. 


CENTRAL RAILWAY CLUB. 


The various factors bearing on the above timely subject were 
well presented in a paper read by J. F. Murphy, general store- 
keeper of the Lake Shore & Michigan Southern Ry., before the 
September meeting of this club. The author prefaced his paper 
by calling particular attention to the importance of the scrap 
dock, as from it may be obtained, through careful study, the 
history and record of materials, the abuses to which material is 
put, and the disregard for its value, as shown by material 
thrown into scrap which has never seen service. This portion 
of the paper was accorded a lively discussion and opinion was 
divided on the question of assorting and reclaiming stock be- 
fore or after it reaches the scrap dock. Mr. Sitterly, chief in- 
spector of the Pennsylvania Railroad, advised against the for- 
mer practice on the ground that as laborers pick up scrap ma- 
terial it is better to allow all such to go to the dock and be 
sorted by competent men. 

Mr. Murphy’s paper practically outlined the methods in vogue 
for the conservation of waste on the Lake Shore and advocated 
that they were of general application. In considerable detail 
he pointed out the very great saving which can be made in the 
re-working or conversion of scrap material into other and use- 
ful forms. The questions of manufacturing, ordering, caring 
for, and disbursing of material were also briefly touched upon. 
This paper was of particular value in view of the discussion 
which it awakened, and while in connection with some of the 
items a difference of opinion was expressed with the author, 
the points brought out were of great interest to all present. 





GERMAN WATERWAYS. 


NEW YORK RAILWAY CLUB, 

One of the most interesting papers ever read before this club 
was presented by Professor Edwin J. Clapp, of New York Uni- 
versity, on the above subject at the meeting September 15, I9II. 
The author showed great familiarity with the general conditions 
appertaining to the waterways of Germany, and the paper af- 
forded a vast fund of statistical information, many items of 
which have been hitherto unpublished. The unfamiliarity of 
the members with the subject unfortunately prevented a very 
extensive discussion, although the paper was listened to atten- 
tively and Professor Clapp was heartily congratulated on the 
elaborate research embodied in its preparation. It was pointed 
out that the Rhine and the Elbe are the most efficient water- 
ways in Europe and most worthy of our attention. They ex- 
hibit a high degree of modernization in the floating stock oper- 
ating on them, in the river harbors which collect and distribute 
their freight, and in the co-operation which exists between river 
and railroad. So effective is the form of water transportation 
described that the Elbe carries four-fifths of Hamburg’s trade 
with that part of the interior which is reached by both water- 
ways and railways. Commenting on the possibility of the Mis- 
sissippi system ever seeing such a river traffic as the Rhine and 
Elbe enjoy, Professor Clapp pronounced it an interesting ques- 


tion for speculation, but with few signs at present of such a 
development. It will be rash to predict when the Mississippi 
will have a similar moderniation of its transportation, and 
a similar diversity of traffic, and the author believes that 
it would be less rash to assert that, if and when this mod- 
ernization does come, it will best be along the lines developed 
by the Germans on their two great streams. 


> 





THE STREET DEPARTMENT AND SUGGESTIONS FOR 
TEAM TRACK DRIVEWAYS. 


ST. LOUIS RAILWAY CLUB. 


The opening meeting of the above club for the season of 
IQII-I912 was called to order by President Pfeifer at 8 p. m. 
on Friday, September 8, a large attendance being present. The 
paper of the evening was presented by Hon. J. C. Travilla, street 
commissioner of St. Louis, and was appreciatively received by 
the members. Street pavements and good roads are viewed with 
more interest by the railroads at the present time than ‘ever be- 
fore. The operating department is directly interested in well 
paved and maintained streets, as such advantages mean the 
handling of freight without congestion at terminals twelve 
months of the year. In fact, the railway companies are send- 
ing out special trains carrying experts with road machinery and 
equipment for the sole purpose of educating the people to build 
good roads, and in so doing they are the direct beneficiaries. 
More than one hundred lantern slides were shown illustrating 
city planning, street paving, with special reference to its use 
for team track driveways; the cleaning and maintenance of 
pavements, and the construction of roads. 





SOME EXPERIMENTS WITH TRUCKS. 


WESTERN RAILWAY CLUB. 

The September meeting of this club was favored by an ex- 
tremely valuable paper on the above subject by George G. Floyd, 
which has been liberally abstracted on page 455 of this issue. 
Without a doubt the tests referred to were the most elaborate 
ever undertaken to secure positive data on the subject of square 
versus loose car trucks in this or any other country, and the 
conclusions and deductions are of more than passing importance. 
These experiments were the outgrowth of a decision reaclied by 
the American Steel Foundries, in view of the evident poverty 
of information on the subject, to build a piece of full size track, 
install all scientific apparatus necessary, and determine beyond 
doubt, if the square truck was the better construction and how 
much, or to what degree it was better. Professor Endsley, of 
Purdue, superintended the testing plant and tests, the latter 
extending over a period of nearly four months during the 
summer of 1910. Following the reading of the paper, the dis- 
cussion developed that the subject had received consideration 
by a number of roads, and considerable data had been gathered 
individually, but with no attempt at compilation. In view of 
the great interest exhiited by the members in the paper the m0- 
tion was seconded and carried unanimously that the discussion be 
continued to the next meeting. 
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AN IMPROVED CUTTER HEAD 


In the design of the new “Shimer Limited” cutter head, re- 
cently put on the market by Samuel J. Shimer & Sons, Milton, 
Pa., the special points or requirements imposed on these tools 
in modern practice were given most careful consideration, and 
a study of the latest type shows conclusively that the device is 
in every way designed to cope with them. To match flooring 
at the rate of 150 to 170 lineal feet per minute requires side 
heads of special construction. They must have great strength 
to stand the enormous centrifugal strains and must have a per- 
fect balance, and the bits must all do their share of the cut- 
ting. 

The new head differs from the familiar patterns in the method 
of attaching them to the spindles in the construction of the bit 
seats, and of the bit designed for faster cutting; in the greater 





strength of the holding bolts, and especially in the self-center- 
ing device which clings to the spindle when drawn up and se- 
cures it firmly thereto. 

The spindle gripping device is positive and effective in its pur- 
pose of holding fast to the spindle and also in centering the 
head for a more uniform action of the cutters. This is accom- 
plished by having the central bore of the head tapered and 
having a rotatable cap and nut fitted in the upper portion. Into 
this bore a taper collet projects, having an upper threaded por- 
tion fitted to the rotatable nut. When the top nut is drawn up 
the collet contracts and binds itself firmly to he spindle. This 
arrangement is simple and effective and one not likely to get out 
of order. The various parts are made of good steel forgings 
and the collets are hardened and ground true to size. The en- 
tire construction of the tool is exceptionally fine in both work- 
manship and material. 

The bit seats in these new heads carry a larger surface, and 
the bit chambers are of greater depth, to compensate for the new 
acute angle given the bits for greater relief to the parts coming 
in contact with the lumber. The holding bolts have been 
strengthened several times over by the use of a high grade steel 
especially made for the purpose. 








texas Lines Usinec Om ror Fuer.—Crude petroleum has dis- 
placed coal as fuel for locomotives upon nearly all the Texas 
railroads. The announcement has just been made that the Texas 
and Pacific will soon convert all of its locomotives into oil burn- 
ers. The St. Louis Southwestern, another Gould line, will also 
use oil for fuel upon its Texas and Arkansas divisions, it is 
Stated. These two roads will obtain their oil supply from the 
Caddo field in Louisiana. The Southern Pacific has been using 
oil for its locomotives since shortly after the discovery of the 
Product at Spindle Top, Tex., about ten years ago. It now uses 
this fuel on all of its Texas lines, as well as on its main line 
between New Orleans and San Francisco. The oil supply for 
its eastern divisions is obtained from the California fields. 


PERSONALS 





Georce SToNE has been made general foreman of the Chicago, Rock 
Island & Pacific Ry. at Shawnee, Okla. 


H. B. McDowett has resigned as roundhouse foreman of the Chicago 
and Indiana Southern Ry. at Gibson, Ind. 

W. H. Snott has been appointed roundhouse foreman at Dunmore, Pa., 
Erie Railroad, vice E. L. Briggs, deceased. 


A. G. KANTMANN was on Oct. 9 appointed acting superintendent of ma- 
chinery of the Nashville, Chattanooga and St. Louis Ry. 


A. B. Topp has been apointed master mechanic of the Butte County R. 
R., succeeding James Chambers, with office at Chico, Cal. 


James SHEA has been promoted to be night roundhouse foreman at Ber- 
gen, N. J., Erie Railroad, succeeding John Fuller, transferred. 

C. A. Gerarp has been made storekeeper of the Santa Fe at Dodge City, 
Kan., vice O. E. Cochran, transferred to Arkansas City, Kans. 





Frank A. De Wotr has been appointed acting shop superintendent of the 
United Railways of Havana, with headquarters at Havana, Cuba. 








H. Y. Harris, general foreman of the Tampa Northern R. R., has been 
appointed master mechanic, his headquarters remaining at Tampa, Fla. 


P. M. Hammett has been appointed superintendent of motive power of 
the Sandy River and Rangely Lakes R. R., with office at Portland, Me. 


Grorce C. SmitH has been appointed purchasing agent of the Union 
Pacific Ry., with office at Omaha, Neb., succeeding J. W. Griffith, retired. 


G. A. Hickox has been appointed purchasing agent of the Missouri, 
Kansas & Texas, with office at St. Louis, Mo., succeeding A. I. Miller, 
deceased. 


_ W. R. Ryan, general car foreman of the Baltimore and Ohio R. R. at 
Pittsburg, Pa., has resigned to accept service with the Union R. R. in a 
similar capacity. 


Jas. B. Hartigan, who was appointed federal boiler inspector for District 
No. 1 at Rutland, Vt., has declined the appointment and will remain with 


the Rutland Ry. 


R. T. Writtrams has been appointed superintendent of shops at Beach 


* Grove on the Cleveland, Cincinnati, Chicago & St. Louis Ry., succeeding 


;M. J. McCarthy, promoted. 
? ————— 

Joun Futter, night roundhouse foreman at Bergen, N. J., on the Erie 
Railroad, has beeen transferred to night roundhouse foreman at Jersey 
City, N. J., vice W. H. Sholl, transferred. 


). F. Deems, General Superintendent of Motive Power, Rolling Stock 
and Machinery of New York Centra] Lines has resigned to become Presi- 
dent of the Ward Equipment Company, 139 Cedar Street, New York City. 


T. F. Powers, master boilermaker of the Chicago and North Western 
Ry. at Chadron, Neb., has been made general boiler shop foreman of the 
system, vice J. W. Kelly, resigned to accept service with the National 
Tube Co. 


M. J. Fany, general foreman of the New York, New Haven & Hartford 
R. R. at New Haven, Conn., has been transferred to the company’s Read- 
ville, Mass., shop, exchanging positions with John Reid, who goes thence 
to the New Haven shop 


D. T. Witriams, mechanical engineer of the Philadelphia & Reading 
Ry.,, will report direct to H. D. Taylor, superintendent of motive power 
and rolling equipment, at Reading, Pa., and the position of superintendent 
of power house at the Reading terminal has been abolished. 


F. C. Picxarp, master mechanic of the Cincinnati, Hamilton and Dayton 
Railway at Indianapolis, Ind., has resigned to take a similar position with 
the Pere Marquette Railway, with office at Saginaw, Mich. Mr. Pickard is 
well known as president of the International Railway General Foremen’s 
Association. 


M. J. McCartny, superintendent of shops of the Cleveland, Cincinnati, 
Chicago & St. Louis R. R., the Peoria & Eastern Ry. and the Cincinnati 
Northern Ry., at Beech Grove, Ind., has been appointed assistant superin- 
tendent of motive power, with headquarters at Beech Grove. 


J. F. Prenpercast, formerly for ten years master mechanic at the 
Baltimore & Ohio shops at Pittsburgh, Pa., has been appointed master me- 
chanic of the East Broad Top Railroad & Coal Co., also of the Rockhill 
Iron & Coal Co., with office at Orbisonia, Pa. 
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CATALOGS 





Pumps anp ConpEensers.—The Dean Bros. Steam Pump Works, of In- 
dianapolis, Ind., has issued an interesting “pony” catalog, No. 86, which 
illustrates a few of the standard styles and sizes of pumps and condensers. 
The book contains 64 pages and presents very attractively the Dean Bros. 
products. 


Rotter Bearine Car Journats.—The Standard Roller Bearing Co., of 
Philadelphia, Pa., has prepared in Bulletin 26 some exceedingly interesting 
information and valuable data on this important subject. The catalog is 
very handsomely illustrated with half tones and sectional drawings to 
scale of the standard roller bearings. 


Heat Treatep Ax es, Etc.—The Carnegie Stcel Co. of Pittsburg, Pa., 
has recently issued a very valuable descriptive booklet on the above general 
subject which will be much appreciated by those interested in this process. 
The latter is fully described and the tables and charts showing average 
results of experimental tests are of exceptional value. 


VERTICAL BorING AND TurRNING Mitts.—A very interesting leaflet has 
recently been issued by the Gisholt Machine Company, of Madison, Wis., 
illustrating views of two representative shops of Continental Europe which 
are making the most of the labor-saving features that have caused the 
Gisholt mills to be accepted by keen production experts everywhere. 


Latues.—Under this general title the R. K. Le Blond'Machine Tool Co., 
of Cincinnati, O., has recently put out an elaborate catalog of some 150 
pages dealing with the extensive line of lathes included in its output. The 
latter, which are fully illustrated and described, are new throughout and 
have been designed to meet the ever increasing demands of modern shop 
practice. The catalog is of especial value in its description of heavy duty 
lathes in which all points of construction and assemblage are minutely 
analyzed. 


New Type PassENGER Locomortive.—Bulletin No. 1011 from the Ameri- 
can Locomotive Company describes the new “Mountain” type passenger 
locomotive (4-8-2) recently placed in service on the heavy grade division 
of the Chesapeake & Ohio Railway. This locomotive was fully described 
and illustrated in the October issue of the AMERICAN ENGINEER AND RalIL- 
ROAD JOURNAL. Its total weight exceeds any locomotive of rigid frame con- 
struction, being 239,000 on four axles, which gives an average weight per 
axle of nearly 60,000 Ibs. 


Horizontat Miiytinc Macuines.—The Fosdick Machine Tool Co., of 
Cincinnati, O., has a desctiptive leaflet of its No. 0 horizontal boring, 
drilling and milling machine which enumerates the interesting features of 
design and construction, including also the complete specifications. In the 
design of this machine several prominent points of advantage will be 
found, including the deep bed of great rigidity, which makes the machine 
self-contained and a foundation unnecessary, and also insuring perfect 
alignment of the table with the spindle and outer support at all times. 

Rotary Converters.—Descriptive Leaflet 2378, covering rotary converters 
for railway service, has just been issued by the Westinghouse Electric and 
Manufacturing Company. ‘This is a four page leaflet, nine and a half by 
eleven inches, and contains quite a number of iilustrations describing the 
various parts of rotary converters, such as armature coils, spider, equalizer 
connections, collector rings, commutator brush riggings, etc. Under each 
picture is given a short description of the method of construction of the 
part illustrated. One page is devoted to pictures of the rotary converters 
completely assembled. 


Pree THreapDinG Dies.—In Bulletin No. 6 the National Tube Co., Pitts- 
burgh, Pa., has compiled proper information on the subect of threading 
pipe which will well repay perusal. The subject is of very general interest, 
and although the bulletin is short, it represents some years of experience 
and a great many experiments. The intent is to show that there is a great 
deal of misinformation abroad on the question and that in many instances 
badly constructed dies are used which tear the pipe, and the blame is 
erroneously placed on the latter. 


Arr Compressors.—The Ingersoll-Rand Co., 11 Broadway, New York 
City, has issued Bulletin No. 3007, of 24 pages, descriptive of class “B. B.” 
power driven air compressor, duplex type, with the air cylinders close 
coupled to the frame and a central driving wheel. The catalog shows 
several views of the machine in section, and gives tables of sizes and ca- 
pacities. The distinctive features of this “PB” design are its massive, 
powerful construction and its simplicity, rugged strength, ample reserve 
power and unlimited capacity for hard work. The machine is readily 
accessible, inside and out, and is provided with flood lubrication system, 
Automatic control of the pressure and regulation of output to load are 
provided by governing devices. 


New Yorx Leatuer Bettinc Co.—On May 1 the new plant at Easton, 
Pa, was opened for active operations for the manufacture in America 
of Victor-Balata belting. For a number of years this belting has been 
manufactured in Germany and imported inte America by the New York 





Leather Belting Company. While this was satisfactory as far as obtaining 
the great quality feature of the belting which rapidly put it in the Jeag 
of the Balata belting group, and at the head of the textile belting class, 
there were delays due to importation of the same and attendant duty 
costs, etc., and it was finally decided to erect a plant in this country. The 
new company is composed of German and American interests who haye 
been connected in a business way in the Balata belting line for a number 
of years. The German members of the company are those of the wel]. 
known belting manufacturers, C. Vollrath & Sohn, of Blankenburgh, Ger. 
many, and C. E. Aaron and J. R. Stine, of New York, Mr. Aaron being 
the President of and Mr. Stine the Secretary-Treasurer of the New York 
Leather Belting Co., New York. The officers of the new company are 
as follows:—C. E. Aaron, President; J. R. Stine, Treasurer, and Edwin 
Vollrath, Secretary, and manager of the new plant at Easton. 





NOTES 


Atiis-CHALMERS Co.—David Van Alstyne, vice-president, has resigned 
and will locate in New York City. 


WoopHouse Cuain Worxs.—Wood & Van Nest have been appointed to 
represent the above firm in New York City, with office at 26 Cortlandt St. 


Hanna Locomotive Stoker Co.—The offices of this company, Cincinnati, 
O., have been removed from the Second National Bank building to the Mer- 
cantile Library building. 

CorruGATED Bar Co.—The general offices of this company have been 
moved from the New National Bank of Commerce Building, St. Louis, Mo., 
to the Mutual Life Building, Buffalo, N. Y. 





Best MANUFACTURING Co.—This company has recently moved its entire 
factory into a new plant which has been completed at Oakmont, Pa., and is 
said to be the most modern manufacturing plant in the United States. 








Detroit Twist Dritt Co.—Halsted Little, for many years associated 
with the sale department of Manning, Maxwell & Moore, has been appointed 
Eastern Sales Agent for the Detroit Twist Drill Company, with offices at 
30 Church Street, Room 604. 


T. H. Symineton Co.—Announcement is made of the resignation of vice- 
president W. A. Garrett, who re-enters railroad service. Mr. Garrett was 
chief executive officer of the Seaboard Air Line prior to November, 1909, 
when he left to go to the T. H. Symington Co. 


WEsTINGHOUSE AiR Brake Co.—C, J. Nash, who has been connected with 
this company for the past year as special representative in the draft gear 
department, has resigned to engage in the railway supply business, where 
he will make a specialty of draft gear attachments, 

Brown Horistinc Macuinery Co.—This company of Cleveland, O., an- 
nounces the opening of its San Francisco office, Monadnock Bldg., with J. 
P. Chase as manager, and of its Chicago office in the Commercial National 
3ank Bidg., with A. M. Merryweather as manager, 








Roserts & ScHaAEFER Co.—This company of engineers and contractors, 
Chicago, Ill., has just been awarded a contract by W. J. Backes, chief 
engineer of the Central New England Ry., which is one of the affiliated 
lines of the N. Y., N. H. & H.R.R. ,for the design and construction of a 
600 ton locomctive coaling station for installation at Maybrook, N. Y. Con- 
tract price approximately $13,000. 








A. Euvcene Micuet.—The main offices of A. Eugene Michel and staff, 
advertising engineers, have been moved into the Park Row Buildng, 21 
Park Row, New York, where larger space has been secured, as necessitated 
by constantly increasing business. Temporarily the photo re-touching and 
illustrating department will remain in the Hudson Terminal Buildings, 
but all business will be managed from the new offices. 





Woop Locomotive Frresox Co.—A report supplementary to that pub- 
lished in the October number of the AMERICAN ENGINEER AND RAILROAD 
JourNAL on the condition of engine 2481 of the New York Central, which 
is equipped with the Wood boiler, shows that only two staybolts required 
removal. This examination covered the period from October, 1910, and 
these were the only bolts affected in that time. The record must be con- 
sidered as remarkable in’ view of the heavy freight service in which the 
locomotive has been steadily engaged. 


J. G. Wuitr Co.—Gano Dunn who for many years was First Vice-Presi 
dent and Chief Engineer of the Crocker-Wheeler Company, and is a past 
President of the New York Electrical Society, has been elected a Director 
and a Vice-President of J. G. White & Company, Inc., of New York, N. 
Y. Mr. Dunn has just returned from abroad, where, as a representative 
of the United States Government, and as President of the Americat Insti- 
tute of Electrical Engineers, he has been attending the International Elec 
trical Congress at Turin and the meeting of the International Electro- 
Technical Commission, the body that has been organized to bring about 
international uniformity of standards and practice in the electrical industry- 
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Service of Mallet Articulated Locomotives 


DETAILED REPORT OF 


WHAT LOCOMOTIVES OF THIS COMPARATIVELY 


NEW TYPE ARE DOING IN 


ACTUAL ROAD SERVICE AND A STUDY OF THEIR ACTUAL MONEY VALUE UNDER CERTAIN CON- 
DITIONS WHEN COMPARED WITH THE CONSOLIDATION TYPE. ! 


In determining the actual value of any particular type of loco- 
motive, it is necessary to take into consideration four features: 
1. What are the net returns in dollars and cents of its service 
on the road as compared with the type previously in use? 2. 
Compared with this same type, what is its cost, all things being 
considered, while at the roundhouse, not ready for service? 
3. What is the yearly cost per ton-mile, or on other similar basis 
for general repairs that take it out of service completely for 
a considerable length of time? 4. Does the net balance of saving 
from these three features when compared with the previous 
type in use equal the interest on its increased original cost? 


Of course, to come to an accurate result in a study of this 
kind, it is necessary to have the detailed figures covering sev- 
eral years’ service, and in the case of the Mallet, with but few 
exceptions, these are not available. From previous experience 
and data already collected from other new types, it is, however, 
quite possible, even after a comparatively short service, to ar- 
rive at a fairly accurate conclusion of what the net result is 
going to be. Also, in the case of the Mallets in particular, it is 
necessary to consider the fact that the design has been in the 
process of development, and that there has been and still con- 
tinues to be an improvement in practically each new order sent 
out. This, then, places a study of the locomotives already in 
service well on the safe side, if the final conclusions are favor- 
able. 


There are at present about 500 locomotives of the Mallet type 
in service on different railroads in the United States, Canada 
and Mexico. These include practically all of the possible wheel 
arrangements and boiler designs, and in general are operating 
under quite similar conditions—usually on grades of one per 
cent. or greater. 


While it is impossible to obtain in any considerable number 
of cases the money cost of both the Mallets and the type that 
they replace, under the different conditions mentioned above, 
it has been possible to get facts concerning the great majority of 
the locomotives in service which permit fair conclusions being 
drawn as to the relative value of the locomotives, all things con- 


sidered, and in some cases cost data for certain features is also 
given. 


Roap SERVICE, 

Even a cursory investigation of the problem of the relative 
value of Mallet locomotives indicates that they, like all other 
new and larger types, must depend upon the first feature (road 
service) for sufficient saving to overcome the loss in the second 
and third features, and leave sufficient to equal or exceed the 
fourth consideration, and it is thus an investigation of the ser- 
vice on the road that largely solves the problem. 


Tests to show the saving in coal and water on the ton-mile 
basis have been published in these columns and indicate that 
considerable economy can be expected along these lines, and an 
investigation of the facts given below will show the saving to be 
effected by increased tonnage per train or increased ton-miles 
per hour per locomotive. 


The results from different roads reporting on this feature are 
detailed below. 


Road No. 1r—On this road there were, at the time the report 
was made, 103 Mallet compound locomotives of three different 
classes having two different wheel arrangements. Two of these 
classes had a total weight of locomotive of 350,000 lbs. or more, 
the heaviest being nearly 370,000 Ibs., and the other class weighed 
228000 Ibs. The general dimensions of each are shown in 


lable I. The two heaviest classes of these locomotives, num- 
bering 58, are being operated on 2.2 per cent. grades, twenty-five 
The 
lighter class, of which there are 45 in service, are operated on 
various grades for various distances as shown in Table II. 
These locomotives in this service superseded the consolidation 


type which had dimensions also shown in the accompanying 
Table I. 


miles in length, having ten-degree compensated curves. 











TABLE I 
TYPE 2-6-6-2 2662 | 2660 | 366. 

CLass L-1 1-2 M-1 F.8 
Total Weight.......... 355000 288000 | 368700 192000 
Weight on drivers..... 316000 250000 | 320000 180000 
Cylindete.«............ 21% & 33x 32) 20 & 31x30 | 23& 35x 32 20x 32 
Steam pressure........ 200 200 200 210 
Superheater .......... No No | Emerson No 
FKeedwater Heater..... No No | Baldwin No 
Dia. Drivers..... athidaae 55 55 } 55 5S 
Tractive effort .... *603 0 54500 | 81800T 39090 
Heating surface boiler 5700 3914 5070t 2767 
Number in service.... 22 45 _ 35 113 











* As furnished by railroad company. f Includes feedwater heater, 1786 sq. ft. 


} Baldwin formula. 

An investigation of the tonnage handled, as given in Table 
II, shows that the Mallets haul from 21 to 92 per cent. greater 
tonnage than the consolidation, depending on the class. 

The average speed of the Mallets over the divisicn is from 15 
to 16 miles per hour, and on the heavy grades about 8 miles per 
hour, the maximum speed being about 35 miles per hour, these 
all being practically the same as given by the consolidations with 
their lighter tonnage. For handling the same tonnage it will 
be seen that two Mallets will do about the same work as three 
consolidation engines, and it is about on this ratio that the power 
has been reduced on all these different divisions. This mere 
reduction in the number of trains on the road, even though they 











TABLE II 
[ Tonnage { 

Grade Length of| Tonage Con- | Increase | Curves 

Class percent. | Division Mallet solidated | percent. | degree 
M-1 2.2 25 s50 | 525 | 62 | 10 
L-l 2.2 25 800 | 535 | 52 i 10 
1,2 1.0 | 195 | 1450 1100 | 32 10 
L-2 1.8 18 800 650 | 23 10 
1-2 a2 45 | 700 | 550 27 10 
L-2 1.0 129 1450 1200 | 21 4 
L-2 72 121 | 2200 1600 38 3 
M-1 4 | 100 ; 2500 1300 | 92 5 
__ M1 3 100 i 7500 4000 87 ; oe 

* Has 6 miles of 1.6 per cent. grade. . 


be longer and heavier, introduces a very large saving from 
every standpoint and one which it is difficult to estimate accu- 
rately. There is, of course, reduction in wages of engine and 
train crews, a saving resulting from the reduction of the dis- 
patcher’s difficulties, more reliable and profitable operation of 


passenger trains, reduction of switching movements, etc. 


As regards coal consumption, the folowing figures are re- 
ported by this road: On the .72 per cent. grade the coal con- 
sumption is 15.8 Ibs. per hundred ton-miles, as compared with 
18 to 20 lbs. for the consolidation type. On the 2.2 per cent. 
grade the consumption is 46.91 lbs. per hundred ton-miles, as 
compared to 41 to 54 lbs. On the 1 per cent. grades 16 Ibs. is 
used on the Mallets, as compared with 19 lbs. for the consoli- 
dation. On the .3 per cent grade the Mallets operate on 4 Ibs. 
of coal per hundred ton-miles, with 6 to 8 lbs. for the consoli- 
dation. 

Figuring from the tests available, it is probable that the saving 
in water is about in the same or slightly larger proportion. 
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On this road the Mallets are run in both pooled and assigned 
service and are reported to be in every way as reliable as the 
consolidations which they replace. 

Road No. 2—This company has twenty-five 2-6-6-2 type Mal- 
let locomotives in service. They have a total weight of nearly 
400,000 Ibs., of which about 325,000 lbs. is on drivers. The cyl- 
inders are 22 and 35 x 32 inches, and the steam pressure is 225 
Ibs. Total heating surface is 6,013 sq. ft., grate area 72.2 sq. ft. 
They have 56-inch drivers and the tractive effort is 82,000 lbs. 

The service on this division was previously handled by con- 
solidated locomotives having 22 x 32-inch cylinders and a trac- 
tive effort of 41,120 lbs. 

‘she tonnage of the Mallets is 3,000 tons, which is handled 
over .58 per cent. grades, there being curves of 5 degrees on the 
ruling grades. A speed of from 25 to 30 miles per hour, with 
maximum of 40 miles per hour, is obtained. 

Previous to the introduction of the Mallets the tonnage for 
the division was 1,500 tons, and as the traffic is dense, it has been 
possible to reduce the number of locomotives practically 50 per 
cent. and the number of crews has been reduced by about 35 
per cent. 

In regard to coal consumption, the consolidations burned 22.4 
Ibs. per hundred ton-miles, while the Mallets burn about 14.7 
Ibs. per hundred ton-miles, a saving of over 34 per cent. in coal 
consumed. 

It is reported that up to this time the operation of the Mallets 
has been entirely satisfactory, they being fully as reliable on the 
road as the consolidations and one fireman is able to furnish 
sufficient steam for the full rated capacity. 


Road No. 3.—On this road there are ten very large Mallets in 
service, four of which are equipped with superheaters, these are 
of the o-8-8-o type and have a total weight of 435,000 lbs. for 
the non-superheaters and 456,000 lbs. for the superheater en- 
gines. The cylinders in both cases are 26 and 41 x 28 inches. 
The drivers are 51 inches in diameter and the steam pressure is 
220 Ibs. They have a rated tractive effort of 105,000 lbs. 


Previous to the introduction of the Mallets, service on the 
division was performed by the consolidation locomotives, having 
a total weight of 250,000 Ibs., cylinders 23 x 30 inches, 57-inch 
drivers and 210 lbs. steam pressure, 50,580 Ibs, tractive effort. 
These boilers had 3,968 sq. ft. heating surface with practically 
100 sq. ft. grate area and burned culm. 


The tonnage on the division of which this power is being 
operated is 2,800 tons with Mallets and was previously 2,600 tons 
with two consolidations. The ruling grade on the division is 
1.4 per cent. and the curves are very short and numerous; for 
instance, there is an 8-degree curve on the 1.1 per cent. grade 
and a 7-degree curve on the 1.4 per cent. grade, and there are 
curves of 4 and 5 degrees where a train of 40 cars will be on 
two curves at the same time. Average speeds of about 10 miles 
per hour are maintained going up the hill. 


In regard to coal consumption, compartive tests were made 
between the consolidations and the Mallets, and it was found 
that two consolidations burned 69.8 Ibs. of coal per hundred ton- 
miles, while the Mallets required 39.2 Ibs. of coal for identically 
the same work. Regularly assigned engines are used on this 
division and the service is reported as being as reliable now as 
formerly, with the great advantage of a reduction of 50 per 
cent. in the number of locomotives in service. 


Road No. 4.—This company has 10 locomotives of the 0-6-6-0 
type, having a total weight of 332,000 lbs. They have 20% and 
33 X 32-inch cylinders, 225 lbs. boiler pressure and 55-inch driv- 
ers and give a tractive effort of over 74,000 lbs., grate area 72.2 
sq. ft. They are being operated over 4 per cent. grades 16 miles 
in length, and also continue on the descending grade for 11 miles, 
making the total distance run 27 miles. There are curves of 16 
degrees compensated on the up grade. 

This service was previously handled by consolidation loco- 
motives having 195,000 Ibs. on drivers, maximum tractive effort 
43,180 Ibs. These engines handled 269 tons at 8 miles per hour 
ap hill and the Mallets draw 460 tons at an average speed of 7 
miles per hour; this is an increase in tonnage of about 71 per 
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cent., and three Mallets now take the place of five consolida- 
tions. 

In regard to coal consumption, the Mallets give 4.83 train- 
miles to one ton of coal and the consolidations give 6.69 trdin- 
miles to one ton of coal. Figuring this at the full rated ton- 
nage and 2,000 lbs. to the ton of coal, it gives 9 Ibs. of coal per 
hundred ton-miles for the Mallets and 11.5 lbs. for the consoli- 
dations, a saving of about 22 per cent. [While the per cent. of 
saving figured in this way is probably fairly correct, the coal 
consumption figures are open to suspicion—Ep.] 

Concerning the service, it is reported that they are as reliable 
as the consolidations and that one fireman can furnish sufficient 
steam for the full rated capacity. Locomotives are operated by 
regularly assigned crews. 

Road No. 5.—On this road there are 10 Mallet locomotives of 
the 2-6-6-2 type which have a total weight of 353,000 Ibs. They 
are operating on one per cent. grades 12 miles in length, having 
6-degree curves which are not compensated. They handle 2,400 
tons at 10 miles per hour over this grade while the consolida- 
tions previously in use were given a tonnage of 1,600 lbs., show- 
ing a 50 per cent. increase in tonnage. No figures are 
furnished concerning the size of the consolidation locomotives 
and no data is available concerning the coal consumption. The 
locomotives are operated with regularly assigned crews wher- 
ever possible. 

Road No. 6.—This company has 40 of the 2-6-6-2 type loco- 
motives which weigh 304,300 lbs. on drivers and 370,200 Ibs. 
total, two of the 2-8-8-2 type with 412,450 Ibs. on drivers and 
ten of the 2-10-10-2 type with 550,000 Ibs. on drivers and 616,000 
Ibs. total. 

In regard to tonnage, the 2-6-6-2 type handle 2,250 tons on a 
.6 per cent. grade, the 2-10-10-2 type are given a tonnage of 1,900 
which is operated over 1% per cent. grade. The 2-8-8-2 type are 
used in pusher service only. These locomotives are being op- 
erated on various sections of the system and it is difficult to ob- 
tain a general comparison. The 2-6-6-2 type engine replaces 
the 2-6-2 type and the 2-10-10-2 type replaces the 2-10-2 type. 
It is reported that, generally speaking, two Mallets replace three 
of the former type; this, of course, depends considerably on 
the class of service and the density of the traffic at the point 
where it is operated. 

On the smaller type Mallets which are coal burning, one fire- 
man is easily able to handle them satisfactorily; the larger class, 
however, have been put in the oil regions and thus are also 
handled by one fireman. In regard to fuel saving. it is stated 
that there is a saving in favor of the Mallets, but that definite 
figures are not available. 

Road No. 7—Ten Mallets of the 2-6-6-2 type, having a total 
weight of 527,850 lbs. with 379,650 lbs. on drivers, are in opera- 
tion on one division of this road. They are operated for dis- 
tances of 102 miles on a division where the ruling grade is 1% 
per cent. and are rated at 1,900 tons. On the ruling grade there 
are curves of 4 degrees compensated. Speeds of 11 miles pet 
hour are averaged with maximum speed of 25 to 35 miles per 
hour. 

This service was previously performed by consoiidation loco- 
motives and each Mallet replaces 134 consolidation engines. The 
previous tonnage was 1,175 tons. It is reported that one fire- 
man has no difficulty in maintaining full steam pressure. 

In regard to coal consumption, the Mallets consume about 
400 Ibs. of coal per train-mile with full. tonnage over the di- 
vision. This gives about 21.4 lbs. per hundred ton-miles. The 
consolidations used about 320 Ibs. of coal per train-mile, giving 
27.8 lbs. per hundred ton-miles. 

Road No. 8.—This company has five locomotives of the o-8-80 
type which have a total weight of 376,800 Ibs., cylinders 24!” and 
39 x 30, 200 Ibs. steam pressure and 56-inch drivers, giving 4 
theoretical tractive effort of 85,000 Ibs. It also has five of the 
2-8-8-2 type with same cylinders, steam pressure and drivers. 
Full data for a test of both these locomotives has been given 
in these columns.* 


* June, 1911, p. 228. 
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These locomotives are operated on a division which has a 
ruling grade of 2 per cent. four miles in length and 12-degree 
compensated curves. They handle a tonnage of 1,180 tons at 
average speed from 6 to 8 miles per hour, maximum being from 
10 to 12 miles per hour. This service was previously performed 
by the 4-8-0 and the 2-8-0 type locomotives, the former han- 
dling 600 tons and the latter 580 tons. It will thus be seen that 
one Mallet practically replaces two of the other type. One fire- 
man is capable of furnishing sufficient steam for full capacity 
operation and the engines are operated with regularly assigned 
crews. 

In regard to coal consumption, the Mallets consume 275 lbs. 
per hundred ton-miles as compared with the previous consump- 
tion of 42.8 lbs. per hundred ton-miles. 

It is reported that the only disadvantage of the Mallets in the 
service is their slower speed of operation. They run about from 
6 to 8 miles per hour while the previous locomotives attained a 
speed of 10 miles per hour. 

Road No. 9.—The Mallets on this road are of the 2-8-8-2 type, 
having total weight of 425,900 lbs. with 394,000 lbs. on drivers, 
2% and 40 x 30-inch cylinders, 200 lbs. steam pressure and 57- 
inch drivers, giving a tractive effort of 94,640 lbs. They are op- 
erated about 80 miles on a 2.2 per cent. grade having 10-degree 
curves not compensated. 

Over this division one locomotive hauls 1,000 tons at an aver- 
age speed of 10 miles per hour, maximum speed attained being 
22 miles per hour. This service was previously performed by 
consolidation locomotives, 22 x 30-inch cylinders, 180,000 ‘bs. on 
drivers which had a tonnage of 480. It will thus be seen that 
one Mallet replaces practically two consolidations. Since oil is 
used for fuel there is no difficulty in maintaining full steam 
pressure. 

In regard to fuel consumption, the Mallets burn 14.5 gal. of 
oil per thousand ton-miles while the consolidations consumed 
184 gal. of oil per thousand ton-miles, thus giving over 21 per 
cent. of fuel economy. Figuring 168 gal. of oil as equivalent 
to 2,000 Ibs. of coal, this gives 17.3 lbs. of coal per hundred ton- 
miles for the Mallets and 21.9 for the consolidations. 

These locomotives were all operated in pool service and it is 
reported that on the road they compare very favorably with the 
consolidations which they replaced. 

Road No. 1o.—Eleven Mallets of the 2-6-6-2 type are in opera- 
tion on this road over .5 per cent. grades 22 miies in length. 
These locomotives have a total weight of 378,550 lbs. and are 
given a tonnage of 4,000, which they handle at an average speed 
of nearly 8 miles per hour. There are 10-degree compensated 
curves on the ruling grade and 14-degree curves on other parts 
of the division. 

Previous to the introduction of the Mallets, the consolidations 
in use were given a tonnage of 2,400 over this division. The 
Mallets have been able to reduce the number of engines in ser- 
vice by about 4o per cent. They are operated in the pool and 
are reported to be about 75 per cent. as reliable as the previous 
service. While no data is available for the coal consumption of 
the consolidations, it is reported that the Mallets burn 15.9 lbs. 
of coal per hundred ton-miles. 


Road No. rr—The eight Mallet locomotives on this road are 
assigned to service on a division having a 2 per cent. grade 7 
miles long, where they handle a tonnage of 1,275 at an average 
speed of 15 miles per hour. Each one of these engines replaced 
two 22 x 28-inch consolidations which were only given a ton- 
nage of 465 on this division. 

It is reported that one fireman is able to develop the full 
tapacity of the locomotives which are run in pool service. Fig- 
ures of coal consumption on either class are not available. It is 
teported that these engines have given first-class service up to 
the present time. 

Road No. 12—Four oil burners of the 2-6-6-2 type handling 
2200 Ibs. over a ruling grade of .73 per cent. 1% miles in length 
and having 4 degree curves are in use on this road. Thiey 
make an average speed of 10 m.p.h. and maximum speed of 20 
™p.h. They replace consolidation locomotives which previ- 








ously handled about half of the tonnage under the same con- 
ditions. 

Road No. 13.—Twenty-five of the 2-6-6-2 type locomotives 
having a total weight of 390,000 Ibs., 23% and 37 x 30-inch cyl- 
inders, 57-inch drivers and 200 lbs. steam pressure, giving a 
maximum tractive effort of 75,000 lbs., are in service on this 
road. On a recent test of one of these locomotives over a divis- 
ion g1 miles in length having grades of .5 per cent., with the ex- 
ception of 1% miles of .67. A tonnage of 2,555 tons was han- 
dled at an average speed of 5.67 m.p.h. with coal consumption 
of 10.96 lbs. per hundred ton-miles. 


Since this was a test run and no figures are available from 
regular service, owing to the short time in which the locomo- 
tives have been used, it is not possible to make a comparison 
with any other type of locomotive. 


CoNCLUSIONS ON Roap SERVICE. 


In the reports quoted above where the locomotives have been 
in service a sufficient length of time and in sufficient numbers to 
make a conclusion possible, it seems that the Mallets are equally 
reliable with other large locomotives in the same district. It is, 
of course, to be expected that upon the introduction of a new 
type of power, especially one so entirely different from previous 
designs, considerable operating difficulty may be encountered 
until the enginemen and trainmen become accustomed to it. It 
is also to be expected that inasmuch as there are twice as many 
parts in the running gear of these locomotives, the probability 
of engine failures from cases originating outside of the boiler 
would be considerably greater. Luckily, however, the probabil- 
ity of trouble from the boiler is but little more than would be 
the case in any othér large locomotive, and since a great major- 
ity of engine failures originate from this source, there appears 
to be no great handicap imposed in this way. As concerns de- 
railment, if the track is of sufficient strength, no extra trouble 
should be experienced. On account of the largely increased 
power, up to the time the engineers become skilled in handling 
the new locomotives, it is probable that considerable trouble will 
be experienced in break-in-twos. 

Taking the reports as a whole, however, it does not seem that 
any of these features have been found serious enough to justify 
an expressed opinion that the service of the Mallets is not equal- 
ly reliable with the locomotives previously in service. 

This being the case, it is then fair to assume that the saving 
made by the Mallets when in operation on the road is a net sav- 
ing to the railroad, so far as this part of the service is con- 
cerned, especially as it can be fairly assumed that any difficulty 
in dispatching, due to the longer trains, is offset by the fewer 
number of trains on the road for the same total amount of 
tonnage. 

In order to obtain some idea of what the exact saving of the 
new type of power on the road may be, the following conditions 
have been assumed: 

A division 150 miles long with an average grade of 1 per cent. 

Consolidation locomotives of sufficient size to handle trains 
of 1,200 tons behind the tender over this division at an average 
speed of 15 miles per hour. 

Mallet locomotives of sufficient size to handle 2,000-ton trains 
over the division at an average speed of 15 miles per hour. This 
is about the average increase in tonnage under these conditions 
as shown by the reports. 

It is assumed that there are 100,000 tons of cars and lading 
at one end of this division to be transported direct to the other 
end and that the conditions are such that trains at full tonnage 
can be dispatched at the average rate of one per hour, and that 
each and every train maintains an average speed of 15 miles per 
hour over the division. 


A coal consumption of 28 Ibs. per hundred ton-miles seems to 
be a fair figure for the consolidation locomotives under these 
conditions. The reports and tests indicate that a fuel economy 
of about 28 per cent. in pounds of coal per hundred ton-miles 
can be expected from the Mallets as compared with the con- 
solidations. This gives about 19% lbs. of coal per hundred ton- 
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miles for the Mallets and for convenience a figure of 20 lbs. is 
assumed. 


The assumption is carried further in that a sufficient number 
of locomotives is assured in both cases to handle the trains under 
the assumed conditions, and it is further considered that 6 hours 
will be required for delay at the terminal before the locomo- 
tive is again ready for service in the case of the consolidation 
and 8 hours for the Mallets. 


Other assumptions are made as follows: 

Wages of engine crews for the consolidations $10.00 per trip 
and for the Mallets $12.00 per trip. Train crew in both cases 
being $15.75 per trip. Cost of engine and train supplies $2.75 
per trip for consolidations and $4.75 for Mallets. The coal is 
assumed to cost $1.50 per ton on the tender. 


Under these conditions, the cost of transporting this amount 
of tonnage with the two different types of locomotives is given 
in the following table: 


Per cent 
increase 
Mallet. or decrease. 
50 39.7 
60 hrs. 46.3 
1,500 28.5 
800,000 67 
$600. 


Consolidation. 
83 


No. 

Total time (1 train per hour) 

Coal burned (total tons) 

Ton miles per hour 

eet GE EMBING CHEWS. 2.00 ccccscccses 
SORE OE OPRIED COWS... . ccc cccscscces 
Cost of coal 

SE TE IIINSOG 5% caso sein ensnccesces 
Total cost as above 

Cost of above items per ton mile 

Cost of above items per train mile 


93 hrs. 
2,100 
180,000 
$830. 
$1,307. 
$3,150. 
$228. 
$5,515. 
$.000368 29.7 
$.44 17.2 


From this it will be seen that there is a total saving of $1,640 
in money and 33 hours in time in transporting this amount of 
tonnage complete from one end of the division to the other by 
the Mallets. The cost per ton-mile is reduced nearly 30 per cent. 
and the ton-miles per hour is increased about 67 per cent. 


29.7 


The number of locomotives engaged in handling the freight is 
the same in both cases, the exact number, of course, depending 
upon the rapidity with which they are returned to the other end 
of the division. 


Figuring from this data under an assumed condition of 20,000 
ton-miles per hour per locomotive (average for twenty-four 
hours) and considering the difference in terminal delay, it ap- 
pears that there is a saving of $41.66 per locomotive per day. 

It will be noted that no consideration is given the return trip, 
as it is probable that on down grade work there will be prac- 
tically no difference in the two cases if the same average speed 
is attained. As a general proposition is is believed that the con- 
solidation will give a higher speed and by thus being under full 
tonnage a greater percentage of the time the above estimated 
saving will be somewhat reduced. 

MAINTENANCE. 

This feature consists of two parts which are generally called 
running repairs and shop repairs. The first including all work 
which does not take the locomotive out of service for any ex- 
tended length of time, and in this discussion will be considered 
as including cleaning, adjustments and renewal of minor parts. 
For the purpose of investigating the matter in more detail, it 
will be divided into two parts: first, expense of handling and 
cleaning, and second, adjustments and renewals necessitated by 
ordinary wear and tear while in service. 

As concerns handling, it probably costs little or no more so far 
as taking coal, water and sand and in the movement of the loco- 
motive from the yard to the cinder pit is concerned. At the cinder 
pit the expense will be somewhat greater due to the larger size 
of the locomotive, both as regards the cleaning of the fires, ash 
pan and front end and also the amount of room occupied on 
the pit. From this point into the roundhouse the expense will be 
no greater for these locomotives than for a consolidation if the 
turntable is of a proper size. If it is not, and the locomotives 
have to be turned on a wye and stored in temporary structures, 
then, of course, the expense will run up very materially. In this 
discussion, however, it will be considered that the facilities are 
suited to this class of power and that the locomotive can be 
handled on the turntable without removing its tender, and that 
it can be run far enough into the house to permit the closing 
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of the doors. Under these conditions, it seems fair to assume 
that from leaving of its train to the arrival at the pit in the 
roundhouse, the expense of the Mallets will be a little higher, 
possibly 5 per cent., than would the consolidations in size as. 
sumed above. 

After arriving on the pit or while on the inspection pit out- 
side, if this is provided, the amount of inspection is practically 
double that of an ordinary simple locomotive and will cost at 
least twice as much if properly done. Wiping the locomotive 
comes under the same class and will be at least twice as ex. 
pensive, 

The next consideration being the one which forms the greater 
proportion of terminal expense, is the matter of repairs and ad- 
justments. These, of course, are the direct result of service on 
the road or misuse on the cinder pit or storage yard. 


As concerns the difficulties which have been experienced by 
this class of locomotive in road service the following are re- 
ported: 


Road No. 1.—No trouble with ball joints after roundhouse 
force became accustomed to handling the work. Flange wear is 
less than on consolidation locomotives. Principal difficulties with 
the type have been in the case of one class fitted with feed water 
heaters where considerable trouble has been incurred by the pit- 
ting of the flues in the heater. On this road the regular round- 
house force takes care of the work on the Mallets. 


Road No. 2—No trouble has been found with keeping the 
ball joints tight. Flange lubricators are not used and the flange 
wear seems to be less than on the consolidations. The regular 
roundhouse force takes care of the work on these locomotives 
and no features of the design have given any particular trouble. 

Road No. 3.—On this road a special gang has been organized 
to do all mechanical work on the Mallet locomotives and these 
men have been trained to be specialists on this class of power, 
they, however, working on other locomotives when there are no 
Mallets in the house. No special trouble has been given by the 
ball joints or in fact by any other part of the locomotives. 
Flange lubricators are used which permit the engines to go 
31,000 to 32,000 miles between tire turnings. 

Road No. 4.—There has been practically no trouble with the 
ball joints leaking. There has been considerable trouble with 
flange wear although the flanges are lubricated with water. This 
road has also had considerable trouble with the casting that 
forms the articulated joint because of the bolts working loose. 
A great deal of trouble has been incurred by the tires wearing 
oblong and it has been necessary to change tires after the loco- 
motives have made about 15,000 miles. Difficulty has also been 
found in various smaller matters which, however, are not pect- 
liar to this particular design. The regular roundhouse takes 
care of the work on these engines. 

Road No, 5.—Considerable difficulty has been found on this 
road in keeping the ball joints tight, and while the locomotives 
have not been in service any great length of time, it has not 
been found so far that the flange wear is any greater than on 
other power. A special gang has been organized in the round- 
house for taking care of the Mallets. 

Road No. 6.—The experience of this road is probably the same 
as that of many others, that considerable difficulty was found 
in keeping the ball joints tight at first, but after the roundhouse 
force became accustomed to the work everything was all right. 
Flange lubricators are used and it does not appear that the flange 
wear is any greater on these classes. The work in the round: 
house is handled by the regular force and no troubles peculiat 
to the design are reported other than the one just mentioned. 

Road No. 7.—In this case the regular roundhouse force takes 
care of all the work on the Mallets and considerable difficulty 
reported in keeping the ball joints tight. The flange weat ® 
stated to be no greater than than on the consolidation locome 
tives with the exception of the front drivers of the low pre 
sure unit. Considerable difficulty has been reported in kee? 
ing the steam pipes in the combustion chamber tight and in the 
pitting of the flues in the feed water heater which requires thet 
frequent. renewal. It is stated that after these locomoives hav? 
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been on the side track for some time, they do not steam as 
freely as other types when first starting out. 

Road No. 8—A special gang is organized for taking care of 
the work on the Mallet locomotives so far as possible. It is re- 
ported that trouble has been given by leaky ball joints, but that 
the flange wear does not seem to be any greater than on other 
classes. Other features which have given trouble are high pres- 
sure steam pipes leaking, the rod brass wear is excessive and 
saddle bolts work loose. It is also reported that the locomotives 
are very rough riding. 

Road No. 9.—Careful attention has eliminated the trouble of 
leaky ball joints, which was practically all of the trouble pecu- 
liar to the design that was found. Flange lubricators are used 
and the wear is not excessive. The regular roundhouse force 
takes care of the repairs. 

Road No. 1o—Trouble has been found here with keeping the 
ball joints tight, but the flange wear is not as great on these 
locomotives as on others. The regular roundhouse force main- 
tain the repairs and no difficulty peculiar to the design other 
than the points mentioned is evident. 

Road No, 11.—In this case the power has been in service a 
comparatively short length of time and no difficulty has been 
found in keeping the bolt joints tight, but the evidence is that 
the flange wear will be greater than on the power replaced. The 
regular roundhouse force take care of the work and no special 
trouble has been reported. 

Road No. 12—On this road it is reported that no feature pe- 
culiar to the design has given any trouble, the ball joints have 
never been touched and remain tight. Tire wear is bad on the 
back group of drivers, but this is attributed to the special con- 
ditions under which these locomotives were operated. The reg- 
ular roundhouse force maintain the repairs. 

Road No, 14.—No trouble of any kind that can be attributed 
to the design has been reported by this road. No special gangs 
are organized for maintaining the power and the flange wear 
seems to be the same as on other types. 


GENERAL REPAIRS. 


ln a general way the same conditions affect the cost in the 
If the Mallets have 
two sets of four pairs of drivers, the repairs on the running gear 


shop as in the case of the running repairs. 


will be more than double what they would on a consolidation, due 
to the additional work required by the steam and exhaust pipes, 
the articulated joint and the intercepting or bye-pass valve. 
Boiler repairs, however, will increase in about the ratio of the 
increased heating surface for a saturated steam engine, pos- 
sibly 35 to 40 per cent. It would thus seem taken all together, 
so far as labor and material are concerned, that the general re- 
pairs on a Mallet locomotive would be about double that of con- 
solidation. 

In addition to the cost of labor and material, however, con 
sideration of the length of time out of service should also be 
included. In some shops -there will probably be very little dif- 
ference in this, but in others it is probable that repairs on the 
Mallet will take up to 50 per cent. longer than on consolidation, 
the matter, of course, depending altogether on the size, organi- 
zation and operation of the shop. If the surcharges of the shop 
are charged to the locomotives this increased time required for 
repairs will be an item of considerable importance, independent 
of the elimination of the daily saving the power could give while 
in service, 

As to the frequency of general repairs, any difference between 
the two types of locomotives will, of course, depend entirely 
upon the thoroughness of the running repairs. In view of the 
assumed increased terminal delay of 33 per cent. allowed the 
Mallet, it will probably be fair to consider that both types will 
make the same mileage before general repairs, and this feature 
will not be given consideration. 


ConcLusions ON Repair Cost. 


On running repairs taken as a whole, it would appear from 
the reports that comparatively little trouble has been found in 
connection with the features peculiar to this type of locomo- 






tive. While in several cases difficulty is reported with the ball 
joints leaking, it is evident from the experience of others with 
the same design of joint that this will be largely corrected with 
the training of the repair force. Flange wear with very few 
exceptions does not seem to be excessive. It appears that the 
feed water heaters where applied have been a source of trouble 
in some cases due to the pitting of the flues. In cases where 
feed water heaters are not applied, it is evident from the re- 
ports that no more trouble is given by the boilers on the Mal- 
lets than on other large locomotives in the same district, and it 
is probable that the expense of maintaining the boilers at the 
roundhouse will be but little more than on other locomotives. 

The maintenance of the running gear, however, comes entire- 
ly in another class, and there is no doubt but what in this par- 
ticular these locomotives will cost over twice as much as simple 
engines, the expense being increased not only by more than 
double the number of parts to take care of, but also’by the 
greater weight of the locomotive, its somewliat complicated ar- 
rangement and the usual inadequacy of the terminal facilities 
for taking care of it. 

From this discussion it would appear to be amply on the safe 
side to assume that the Mallet locomotive will cost twice as 
much for strictly running repairs as the consolidation which it 
replaces. In all probability, in the majority of cases, this in- 
creased expense will be about the ratio of the increased ton- 
nage handled per locomotive. For general repairs it is probable 
that the Mallet will cost more than twice as much as the con- 
solidation. 

The cost of repairs varies greatly at different points and is so 
dependent upon local conditions, such as quality of fuel and 
water, frequency of curves, class of workmen, presence of suit- 
able facilities and design of the locomotive, that it is difficult to 
assume a figure which can be considered representative. Since 
it is the cost of these features which will determine very largely 
if the Mallet is going to be a paying proposition, careful investi- 
gation on this point will be required in each particular case. 

From an investigation of such figures as are available for the 
cost of repairs under conditions similar to those assumed, it 
appears that a cost including both general and running repairs 
of 10 cents per locomotive-mile for a heavy consolidation loco- 
motive is within reason. On this basis, it would appear that the 
Mallet would cost 22 cents per locomotive-mile. 

Applying the conditions as assumed above and making a fur- 
ther assumption that the consolidation locomotive will make the 
run down hill at an average rate of 30 miles per hour, or 5 hours 
to the trip, having the same terminal delay at both ends, but 
that the Mallet are only to attain an average speed of 25 miles 
per hour and require 6 hours per trip, also have the same ter- 
minal delay at both ends, the following results are obtained. 

Percentage of time in service on the road, consolidation 56 
per cent., Mallets 50 per cent.; average mileage for 24 hours, 
257 for the consolidation and 225 for the Mallets. Average cost 
of repairs per 24 hours for consolidation $25.70 and for the 
Mallets $49.50, an increase of $13.80 per 24 hours. 

Subtracting this from the saving of $41.66 per cay shown 
from the actual road service, it leaves a net saving for the loco- 
motive of nearly $28.00 per day per locomotive under the as- 
sumed conditions. From this, however, should be subtracted an 
amount covering the loss by the increased time in the shop. 
This will be amply covered by $3.00 per day, leaving a net sav- 
ing of $25.00 per day per locomotive when working under the 
assumed conditions. 

Since the locations are very rare where a constant tonnage of 
this amount is available throughout the whole year, a percent- 
age will have to be determined in each case, due to the de- 
creased saving given by the Mallets when not under full ton- 
nage and when the operation does not give the daily mileage 
assumed, also a reduction due to the time that both locomotives 
are in the shop. 

For the purpose of discussion, we will assume that an aver- 
age saving of this amount can be attained on 200 days in the 
year, giving a yearly saving of $5,000 per locomotive. 





466 


AMERICAN ENGINEER AND RAILROAD JOURNAL 


DeceMper, 111. 








From this must be taken the interest on the increased cost of 
the locomotive. As compared with a consolidation locomotive 
capable of performing the work outlined, the Mallet would cost 
approximately twice as much. For discussion, the’cest of the 
consolidation can be assumed to be about $17,000, and at five 
per cent. this gives a yearly capital charge of $850, which sub- 
tracted from the $5,000 obtained as the yearly saving, gives 
$4,150 per locomotive per year direct saving from train opera- 
tion, 

In view of the tests on the New York Central Lines, which 
are given elsewhere in this issue, it is evident that the assump- 
tions for economy or increased capacity made herein, are very 
conservative. The figures given will probably apply as a fair 
average for a saturated steam Mallet locomotive, but it is evi- 
dent that the saving will be decidedly greater when the super- 
heater and brick arch are applied. ‘This will be especially no- 
ticeable in the number of ton-miles per hour, since it is evident 
from the tests that speeds up to 30 miles per hour can be at- 
tained with nearly full tonnage. 

While this whole discussion has been based on the cost of 
handling a certain definite amount of tonnage, this seeming to 
be the most logical way of treating the subject, it is probable 
tha® in most cases the economy of the locomotive will be ap- 
preciated most because of its ability to increase the capacity of 
a certain division, and instead of having fewer trains, it would 
be a case of the same number of trains with a large increase in 
tonnage. This is clearly demonstrated on the Pennsylvania di- 
vision of the New York Central Lines where 1,400 cars are now 
handled by 26 Mallet locomotives while previously but 1,000 
cars could be handled by 60 consolidation locomotives. 





—_—— ae 
OXY-ACETYLENE WELDING* 





It will not be necessary in this connection to discuss the kind 
of apparatus to be used, whether oxygen under high pressure or 
low pressure is the most economical; whether the tank storage 
system or retort method of handling and manufacturing is the 
best, or whether it is better to have the apparatus stationary and 
gases piped to the work or portable, to be taken whenever 
wanted. We have used both types and have our own ideas as 
to which is best. I want to state briefly that when beginning 
to use whichever system is decided on, there will be lots of dis- 
appointment in store for those of you who think you can get 
immediate results, particularly so if you are developing your 
wa operator. 

We began in an humble way about 18 months ago and thought 
imside of a week or two we would be welding up flue sheets, 
putting patches in fire-boxes, repairing castings and a hundred 
other things our friends had told us could be done so easily, but 
apparently nothing went right; a crack would be welded in one 
place only to open up again or start another in a different loca- 
tion. We had some comfort in the fact that even the so-called 
experts fell down, one case in particular being fresh in mind: 
A casting was broken which we desired to have repaired at once 
and, having oxygen and acetylene on the ground, thought it 
would be a good opportunity to let some of the people (who 
were sO anxious to show us how it could be done) have a 
chance at it, which we did, and with miserable results, the oper- 
ator claiming the iron was so poor that he could not get any- 
thing suitable to work on. After this, some of our men felt 
very discouraged at the results obtained and you could hear 
them saying “I told you so,” but others were nearly as optimistic 
as I was, although after over four months’ trials and tribula- 
tions, if a vote had been taken at that time, it would have been 
overwhelming in favor of dropping the whole thing. Finally, 
however, we were able to weld up some unimportant castings 
which gave us fresh courage. As we were having considerable 
trouble with cracked flue sheet bridges on certain engines, 
thought it would be a good thing if we could weld them up and, 
before trying it on a flue sheet in place, we got an old one and 
experimented for days with it, sometimes having more cracks 


*Abstracts from a paper by H. T. Bentley before the Western Ry. Club. 
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at night than we started with it in the morning; at last we ap- 
peared to have solved the difficulty and started on a flue sheet 
in an engine, and all we had learned on the flue sheet that could 
expand and contract without having anything to prevent it, had 
to be learned over again when the sheet was held rigidly in place 
without an opportunity to move in any direction. We were, 
after considerable experimenting, at last able to handle this kind 
of work in a satisfactory manner, and all having experience 
with boiler work will appreciate what it means to be able to do 
a job of this kind on a flue sheet that is otherwise in good con- 
dition. 

One morning we were confronted with a rush job which, if 
successful, would mean a good deal to us. A superheater loco- 
motive was in the shops with a cast iron steam pipe cracked 
tor a distance of 14 inches. Unfortunately, as it appeared at 
the time, we did not have a new steam pipe nor a pattern to 
make one, and the engine was badly needed, as engines gen- 
erally are, especially when it looks as if you cannot get them. 
Fortunately, we had the oxy-acetylene apparatus, and after a 
council of war it was decided to try and weld up the steam 
pipe, although most of our men thought it could not be done 
satisfactorily. The attempt, however, was made, and much to 
our surprise a first-class job was the result. This gave us con- 
fidence and other jobs were undertaken, some of which turned 
out well and others were failures. At about this time we got 
hoid of an operator who used his head while doing his work, 
and after that it was comparatively easy; nothing was too com 
plicated to tackle and we are able to successfully weld fire- 
boxes, apply patches, weld in half side sheets, repair broken 
cylinders, weld broken driving wheel spokes, built up worn 
parts on castings, air reservoirs, etc., repair broken castings of 
all kinds, so that now we cannot keep house without it. A sav 
ing of from $1,200 to $1,500 can easily be effected per month in 
a shop like ours by repairing things that otherwise would have 
found their way into the scrap; this amount simply covers th 
actual saving and does not in any way take into consideration 
the value of the time an engine or machine may be out of ser- 
vice, 








INCREASED USE OF OIL ON RAILROADS 

An interesting feature shown in the report on petroleum for 
1910, by the United States Geological Survey, now in prepara- 
tion, is the statement of the extent to which oil enters into rail- 
road transportation. The total length of railroad line operated 
by the use of fuel oil in 1910 was 21,075 miles, a trackage equiv- 
alent to that of practically five transcontinental lines stretching 
across the United States from ocean to ocean. Some ot thie 
lines that use oil, however, also use coal. The number of bar- 
rels of fuel oil—of 42 gallons each—consumed by the railroads 
of the country in 1910 is stated to have been 24,526,883. ‘This 
included 768,762 barrels used by the railroads as fuel otherwise 
than in locomotives. The total number of by oil 
burning engines in 1910 was 88,318,047. 


miles run 








ConcrETE PoLes are made in Germany of a hollow ret 
ment of wire filled with a composition of cement, sand and 4s 
bestos, which is dried by being rotated from eight to ten mi 
utes at 1,000 to 1,500 revs. per min. The centrifugal force ¢x- 
erted during this operation is said to impart density and strength 
to the concrete. The maximum dimensions of these poles. of 
which over 5,000 have been used in Dresden, Prague and |-cip 
zig, are 46 ft. in length by 16 in. diameter. 





A Frencu ALLoy, especially good for coating sheet iron for 
constructive purposes, consists of zinc 5.5, lead 23.5, tin 71. [i it 
is a metal of a fine white color and high luster, 5 to 10 per cent. 
of bismuth may be added, making a composition of tin 90 to 95 
bismuth 10 to 15. An admixture of one-half, or at most 1% 


per cent. of iron in tin greatly increases its hardness and dura- 
bility. 
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TWO USEFUL SPECIAL DEVICES details may be readily understood from the drawing. It is 
eulianiany turned up to fit the bore of the bushing, and on one end it is 
CHARLES MARKEL.* planed to fit the tool steel cutter, the latter being held in place 
—— by a %-in. bolt. The tool is fed to its work by a 14-in. screw 
Although the design and construction of hand trucks for mov- bolt, which has an. eccentric shoulder to engage in a groove at 
ing weighty parts from place to place about locomotive termi- the top of the tool or cutter. The latter is then forced by the 
nals are both practically as numerous and varied as the indi- screw and yoke as illustrated. 
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HANDY SHOP OR ROUNDHOUSE TRUCK. 
vidual shops themselves, it is nevertheless believed that the one This is regarded as an indispensable special device to the air 


herewith illustrated will prove of interest. It is intended for brake repair department, doing its work quickly and perfectly, 
the easy carriage of pistons, main and side rods, driving boxes, and with a minimum of the time and labor formerly expended. 
etc.; in fact, anything portable which the distance between the 
hook and the floor will permit. 








As the drawing clearly indicates, the predominant characteris- A NotTEep Expert 1N Borer Desicn has expressed the opinion 
tic of this arrangement is extreme simplicity. With the excep- that it is far better to make the butt-straps of a boiler narrow, 
tion of the two 36 by 3%-in. iron wheels the parts are readily 
within the resources of any shop, and the cost of assemblage Screw for Holding Tool. 
is inconsequential. The very great leverage exerted through the / Screw for Adjusting Tool. 






8-ft. handle, in view of the proximity of the weight hook to the 
fulcrum point, permits of very heavy parts being picked up with 
the greatest ease. The capacity of this truck will allow it to) ©) (© }pppgppp-t---— 
take two large steam pipes at one load, if necessary, four guide Wi -.--— 
bars, or in fact any erecting shop combination which in many 
cases are trucked singly. 

From the labor-saving viewpoint alone these trucks are of 
great value in roundhouse work, and should be considered part 
of the equipment of that department. Ordinarily, unless the 
load is excessive, one man can readily take care of it, the ad- 





























vantage of this being manifest in the fact that the drop pit gang ese | a Be he wah Weil ee 
is not temporarily weakened by the absence of two or three be ~ lt errr = 
helpers which without the device would be required to get the Temnna i] . 
driving boxes or parts’ to be repaired into the machine shop. ‘ | ae a 34 

(he facing tool for distributing valve, E-T equ:pment, is a Aran xt | YEE aS Ke 
very clever device and merits special attention. It is intended ovat. zat gen = - Beee--136" 
for use in reducing or lowering the face of the bushing on the ie “Tool Steel, Tool Adjusting Screw, 
distributing valve. It will be recalled that this brass bushing i ell Fee 
has a flat seat 5 in. long, and that as the valve only travels on 1 axa © 
this seat 3 in., a shoulder is left at the end of the valve travel. hah ty 

ego 


Consequently when this seat requires facing, which is of not in- 
frequent occurrence, it must be faced and scraped for the full FACING TOOL FOR DISTRIBUTING VALVE. 
five inches. The object of the tool shown herewith is to remove 
this shoulder and also any amount of -metal below the surface 
of the original seat. The amount recommended in the last 
named procedure is 1/32 in., which, experience has demonstrated, 
will last for some time. 


and correct the weaknesses in the seam by making the butt- 
straps thick, and thus prevent cracking and similar mishaps with 
riveted joints. 





. Tue Hicuest Bripce 1N THE Wor -p is that over the Sionle 
The tool is simply a round piece of machine steel, and the gorge, between Montloon and Clermont-Ferrard, Trance, its 


*Yoreman, Clinton Shop, Chicago & North Western Ry. height being 450 feet. 





New Electrical System of Cab Signalling 


THE NORTH EASTERN RY. OF 


ENGLAND HAS RECENTLY INTRODUCED ON 


ONE OF ITS BRANCHES THE 


RAVEN ELECTRICAL CAB SIGNAL WHICH HAS APPARENTLY SOLVED THE PROBLEM OF 


EXPEDITING TRAIN MOVEMENT WHEN 
SIGNALS CANNOT 


FIXED 


Cab-signaling has not been viewed with any particular favor 
on railroads of this country for several good and sufficient rea- 
sons, prominent among which are that :t admittedly necessitates 
extremely delicate appliances in the face of quite stringent re- 
quirements, and because the scheme of railroading as here prac- 
tised is presumed to achieve better results by not depriving the 
engineer or any other employee entirely of the initiative. 


The subject is nevertheless an interesting one and is receiving 





FIG. I. 


at this time considerable attention on foreign roads, particuiarly 
on those of England, where at least several experimental installa- 
tions have been made. As, of course, is well known, that coun- 
try in certain seasons of the year experiences fog to a degree 
unknown here and this naturally endows a successful form of 
cab-signaling with greater value than could be associated with 
it under the more favorable weather conditions prevailing in 
the United States. In times of heavy fog in England it be- 
comes necessary to put on additional signalmen to facilitate the 
train movement, and even then the latter is frequently very seri- 
ously interfered with. This no doubt explains why so much at- 
tention is being given to the development of a system through 
which the positions of the fixed signals may be faithfully re- 
produced in miniature in the engine cab, thus permitting sched- 
ule speed to be at least approximately maintained. 

According to the Railway Engineer, of London, such a sys- 
tem, known as the Raven Electrical Cab Signal, has been installed 
on the Richmond Branch of the North Eastern Railway. All the 
engines working on that branch have been equipped, and after 
satisfactory tests, the system was formally opened on August 
14th last, and fog-signalmen were dispensed with. Although 
embodying what might be considered features of complexity, this 








THROUGH FOG THE REGULAR 
BE READILY OBSERVED. 


arrangement presents nevertheless an interesting study as in- 
dicative of the progress which has been made in the art of cab- 
signaling. 

At every signal tower there are provided on each line at least 
four bars similar to that illustrated in Fig. 1. One of these is 
placed about 150 yards in the rear of the distant signal, a second 
is fixed in the rear of but close to the distant, and a third of 
similar construction is located midway between the distant and 
home signals, while the fourth is just in the rear of the home 
signal. When there is a starting signal a fifth bar is also pro- 
vided in the rear of it. These bars are T-section steel and are 
supported by wooden blocks laid on porcelain insulators car- 
ried on the sleepers. At stop signals the bars are about 60 ft. 
in length, while the other bars are about 30 ft. long. Fig. 2 is 
the engine apparatus in which it will be seen that in the middle 
is a shoe carried by links. To the middle of the shoe is con- 
nected a lever coupled at the other end to a switch working in 
the switch-box on the left in Fig. 2. 
down normally by a spring above it. 
paratus are metallic 


seen The shoe is kept 
On either side of the ap- 
brushes carried by the same frame as the 
shoe and the frame, shoe and brushes are further kept down 


FIG. 2. 


by a spring at each of the four corners, two of which are shown 
in Fig. 2. The contact making apparatus is insulated from the 
engine frame. 

In the engine cab, Fig. 3, on the left, is a visible indication, 
and on the right a bell and switch? Below the bell by the side 
of the reverse lever is a battery box. An enlarged view of the 
indicator is given in Fig. 4. The miniature arm gives two it 
dications—danger and clear. The route indicator below slows 
whether, at a junction, the road is set to the left or right at 
places other than junctions the indicator inclines to the le/t and 
is deflected for every signal. 

The operation of the system is as follows: The first bat 
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passed over sets the engine apparatus, raises the bar and starts 
the bell ringing, whether the line be clear or not. In 150 yards 
or so the second bar is reached. While traveling over this bar 
the bell ceases, but should the line not be clear the bell starts 


again as soon as the shoe is off the bar. It, however, the sig- 





FIG. 3. 


nals are clear the bell does not resume and the miniature arm 
falls to the safety or proceed position, and the route indicator is 
deflected. Should, however, the signals still be in the darger 
position, the engineer would continue slowly on his way, the 
bell ringing all the while, until he got to the home signal. He 
would know his position by the bell ceasing when on the bar at 
the signal, and if the miniature arm still remained at danger 
he would come to a stop, taking care that his engine was on 
the bar. Should he overrun the latter the bell would start again, 
and would not stop until he backed up. If, however, the home 
and starting signals had meanwhile been lowered the bell would 
not only cease ringing at the home signal bar, but the miniature 
arm would go to the safety position and the indicator be de- 
flected. 


Another condition is, of course, possible, which is that the 
train may be delayed waiting for the section ahead to be cleared. 
If so, the home signal would be lowered after the train had 
been brought to a stand and then it be allowed to move for- 
ward to the starting signal. The arrangement is, however, such 
that the bell must ring—except when the engine is on a bar— 
and the miniature arm must remain up as long as a train is be- 
tween the first bar and the starting signal, unless both the home 
and starting signals are clear. 
would be the procedure: 


In this’ condition the following 


\fter the towerman has lowered his home signal he presses 
a tapper key specially provided, and this momentarily cuts in 
the circuit to the miniature arm and causes the arm to move 
up and down. This is a “calling on” signal, and when the en- 
gineer receives it he may pull slowly forward to the home 
Signal, but the bell starts ringing again as soon as the bar is 
left. The arm remains up, and this continues until the starting 
signal is reached. There the bar is also 60 ft. long. The bel! 
ceases and the engineer looks at the miniature arm. If it re- 
mains up the signal is still at danger and he stops, but if the 
arm falls and the route indicator is deflected he goes ahead 
and no change is made until the train approaches the next dis- 
tant signal. 

The electrical equipment is on the closed-circuit principle. 
Power is necessary to stop the bell, also to lower the miniature 
arm so that any electrical failure leads to the bell not ceasing, 
an’ the arm is maintained in the danger position by a continu- 
ous current. The indicator when deflected is locked to left or 
right, and every time a “clear” bar is passed a slight movement 
of the indicator is given as the brushes pass over the bar. 











In the instructions to engineers they are advised that the elec- 
tric signals are supplementary to, and not in substitution of, the 
outdoor signals. It may, however, be mentioned that should the 
system prove to be the success it is anticipated the distant sig- 
nals on the Richmond branch, at all events, will be dispensed 
with. The engineers are required to make a report after each 
trip of the behavior of the apparatus. For the towermen the 
only addition to the signaling is the tapper-key for “calling on” 
the engineer when he has to pull up to the starting signal. The 
sectionmen have instructions to keep the bars clear “of frost 
and snow, and during frosty weather to wipe the upper surface 
with a cloth steeped in paraffin oil. 

Thus is briefly described what is apparently an efficient cab- 
signaling installation and its subsequent performance will no 
doubt be awaited with interest. As above outlined, the scheme 
in general carries a particular appeal where the ordinary sig- 
nals cannot be readily observed due to peculiar climatic con- 
ditions, but the fact must remain that the original cost of such 
an arrangement must be very great and its maintenance an ex- 
penditure scarcely warranted by the benefits derived. 

In general all apparatus for cab-signaling should be simple, 
positive, easily maintained, easily replaced, and yet able to 
stand the rough and tumble to be found in railway work. This 
latter means exposure to dust, dirt, rough usage, and all sorts 
of climatic conditions. Above all, apparatus must be re- 
liable and, in the rare event of failure, must so face that the 
danger signal is shown and must be observed. 


the 








SINCE 1900 THE PENNSYLVANIA RAILRoAD SysTEM has avoided 
grade crossings in all new construction work and has been doing 
away with those already in existence as rapidly as possible. 
Many millions have been spent in this work, with the result that 




















FIG. 4. 


73 grade crossings were eliminated from the Lines East of 
Pittsburgh between January Ist, 1900, and September Ist, 1909. 





On THE LINE OF THE CANADIAN Paciric telephone conversa- 
tion was carried on between Montreal and Fort William, 995 
miles, over a No. 9 iron telegraph wire, grounded; and, accord- 
ing to the reports, the experiment was a marked success. The 
instruments used are of a new design, invented by David H. 
Wilson, of Chicago. The apparatus is said to be well adapted 
to use on composite circuits—telegraph and telephone. 
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Test of a Mallet Locomotive Equipped With Superheater and Brick Arch 








NEW YORK CENTRAL AND HUDSON RIVER RAILROAD. 


On the Pennsylvania division of the New York Central and 
Hudson River Railroad, a large volume of slow freight traffic 
is handled over a single track having fairly heavy grades and 
numerous curves. The motive power has been heretofore largely 
of the consolidation type designated as class G-6-G which have 
a total weight of 236,000 Ibs. and a tractive effort of 45,700 lbs. 
There were 60 locomotives of the class in service, of which 31 
were used for pulling trains and the remainder for pusher ser- 
vice. 
that the maximum 
capacity of the single track was practically reached, and if any 


Trafic became so dense on the division 


as represented on the dvision over which the tests were made, 
there would seem to be no reason to expect any undue injury 
to the locomotive itself when running at a speed of 30 miles 
per hour.” 

“As to the injury to the track at speeds of 30 miles per hour, 
the weight per axle for the Mallet is very much below that 
which is the common practice for passenger engines, where as 
high as 60,000 Ibs. per axle is often employed, and from this 
standpoint it is considered that no undue injury would be oc- 
casioned to a track suitable for consolidation locomotive similar 
to the G-6-G class.” 








MALLET 


LOCOMOTIVE WITH SUPERHEATEFR IN SERVICE 
increased business was to be handled it would be necessary to 
either double track or increase the weight of the trains by the 
adoption of heavier motive power. 

Early in rt910 the American Locomotive Co. designed and 
built a Mallet compound locomotive for the Boston and Albany 
Railroad which it was proposed to use on a certain section of 
that line,* and it seemed advisable to the management to in- 
vestigate the possibilities of this type of locomotive in solving 
the problem on the Pennsylvania division. It was therefore 
transferred to that point and careful tests carried out on both 
the Mallet and the consolidation. 

These tests indicated that the Mallet would give considerable 
economy in fuel per unit of work as compared with the con- 
solidation when operating under the conditions for which it was 
originally designed, viz., low speed, heavy freight work. 
conditions the 
higher speeds and the testing committee recommended the ap- 
plication of a superheater. 


The 
on Pennsylvania division, however, demanded 
The locomotive was then returned 
to the Schenectady plant of the American Locomotive Company, 
and equipped with a Schmidt superheater and “Security” brick 
arch, and some minor changes were made as the tests had shown 
ad 


isable. It was then returned to the company and the second 


series of tests were carried out and upon their completion the 


committee consisting of representatives of the Pennsylvania 
Railroad, the American Locomotive Company, and the New 
York Central and Hudson River Railroad, made a report in 
which appeared the following conclusions upon the advantages 
of the type: 

‘Economy in train operation due to larger output in ton-miles 
per locomotive.” 


wg 


Greater economy in coal per unit of power due to the larger 
boiler available and especially to the use of compound cylinders 
and superheated steam.” 

“Judging from the construction of the parts of this locomo- 
tive and its riding qualities, with the ability to take curvatures 


ee 


"For full illustrated description, see AMERICAN Encineer, April, 1910, 
135. 








ON THE 
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PENNSYLVANIA DIVISION OF THE NEW YORK CENTRAL. 

The result of these tests led the New York Central to pur- 
chase 25 more of the same type which are now in service. These 
were built to practically the same specifications as the one tested 
except that both the high and low pressure cylinders were in- 
creased by about 1 inch and the boiler pressure was reduced by 
10 lbs. The general dimensions of the locomotives finally or- 
dered, as well as the one tested and the New York Central 
G-6-G consolidation and the Pennsylvania H-8-B consolidation 
locomotive, which were tested in comparison, are given in the 
accompanying Table tr. 

At present the 26 Mallet locomotives are handling the traffic 
on this division which previously required 60 consolidations. A 
single Mallet hauls a 4,000-ton train over the division without 
assistance where previously the maximum tonnage was 3,500 
tons which required pusher assistance on the heavier grades. 
With this increased load the trains daily over the division have 
been decreased by ten and the overtime has been reduced 80 per 
cent. It has been found that the Mallet saves on an aver- 
age of 35 per cent. in fuel per ton-mile. This stated in another 
way means that 54 per cent. more ton-miles per ton of coal are 
obtained by the Mallet than by the consolidations which they 
replaced. The operating capacity of the division has been in- 
creased over 40 per cent., 7, ¢., that while formerly 1,000 cars 
daily was the maximum, 1,400 cars can now be handled in 24 
hours. 

Altogether the tests extended over a period of 2% months 
and every possible refinement leading to accuracy was used. The 
dynamometer car of the Pennsylvania Railroad * was used and 
the trains provided were carefully arranged to suit the condi- 
tions desired. The tests were made over a portion of the road 
from Avis Yard, Jersey Shore, to Stokesdale Jct., Pa., a distance 
of 63.07 miles. .It will be seen by the profile that this is on a 
continuous up-grade and all runs were confined exclusively to 
the north-bound movement, the engines being turned at Stokes- 
dale and returned light to Avis. The observations were begun at 
Toburt, 9.67 miles north of Avis, giving this time for getting 


*See AMERICAN ENGINEER, August, 1907, p. 293. 
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the locomotive in condition and the fire built up before taking 
observations. The remaining distance has in it 1.16 miles of de- 
scending grade occurring at two points and 4.5 miles of level 
track distributed over six places. 


The two consolidation locomotives were so similar that for 


Taste 1.—GeneraL Dimensions oF Locomotives TESTED. 
N. Y. C. P. R. R. Mallet as 
Consoli- Consoli- Modified 
dation. dation. in 
Class Class Second 
G.6.G. H.8.B. Test. 
66,600 


45,700* 45,300* 
79,900 


304,500 


26,900 25,000 
22,500 


238,600 352,000 
158,000 152,700 


396,600 504,700 
17- % 10-0 


30-8% 


Mallet 


as 
Finally . 
Ordered. 
67,500 


81,000 
301,500 
26,000 
26,500 
354,000 
153,700 


507,700 
10-0 


Maximum tractive effort, lbs.... 

Maximum tractive effort (work- 
ing simple) Ibs. 

Wt. on driving wheels, Ibs 

Wt. on leading truck, lbs 

Wt. on trailing truck lbs 

Wt., total of engine, tbs 

Wt. of tender, lbs 

Wt., total of engine ard tender, 


211,000 211,700 


Ibs. 
Wheel base, rigid, ft. and in. 


Wheel base, driving, ft. and in.. 
Wheel base, total of engine, 
and in. 


46-9 
Wheel base, 


total of engine and 

Cylinders, diameter, in 

Cylinders, stroke, in 

Wheels, diameter of driving, in.. 

Wheels, diameter of truck, in.... 

Wheels, diameter of trailing, in.. ie - 
Wheels, diameter of tender, in.. 36 
Boiler pressure, lbs. per sq. in... 205 
Boiler, type Belpaire 
Boiler, outside diameter, in : 
Firebox, length, in 

Firebox, width, in 


Tubes, number 


Tubes, diameter, in 

Tubes, length, ft. and in 

Heating surface, tubes, sq. ft.... 
Heating surface, firebox, sq. : 

Heating surface, water tubes, eq. ft. 27 
Heating surface, total, sq. ft. 3,702 
Superheating surface, sq. ft ae 
Grate area, sq. f 56.5 
Tender, water capacity, gals.... 7,500 
Tender, coal capacity, tons 12 


*Calculated on the basis of-a mean effective pressure of 85 per cent. of 
the boiler pressure. 


the purposes of comparison, the 
given in the accompanying tables. 
Coal of excellent and uniform quality was used, a greater 
proportion of it coming from the same mines. The average of 
the samples analyzed is given at the top of the next column. 


average results obtained are 


In Table 2 are given general results obtained from the tests. 


It will be seen that comparative figures are obtained at two 


glime u One Space = 5 Seconds) 


ee 


30-81% 


== 


different speeds, and that results of the Mallet at 1734 miles 


ANALYsIs oF COAL. 
Volatile matter 
Fixed carbon 
Ash 
Moisture 
Sulphur 
B.t.u. (dry coal) 


per hour and of the consolidation at 21 miles per hour ar¢ 
given. 

The most important feature shown in this table is given in con- 
nection with the amount of coal burned per ton-mile where an 
economy of 36.6 per cent. in favor of the Mallet is shown. This 
feature is more strikingly brought out by the comparison shown 
in Table 3, where the ton-miles per ton of coal in each cas 


Iso 


ire 


Taste 2.—CoMPARISON OF GENERAL PERFORMANCE OF MALLET AND CONSOLI- 
DATION Locomotives UNbER ‘DIFFERENT SPEED ConpDITIONS. 


Per cent. in favor 
of Mallet as 
compared 
with 
consolida- 
tions, 
65.3 57. 
58.2 &. 
40. 


Type of. Locomotive. 
lm , = 
2-8-0 2-6-6-2 





Approximate 
average 


41.5 
-36.7 


25.5 
60.15 
55.12 
60.47 
2,495.5 
2}017.5 
1,542 
5.89 


4.65 
3.51 


3 
Number of cars 6 


Average weight per car, tons 


as 
DMRS 


mst 


Sindin DUNON SUON SUdt 


Total tonnage behind nfl 


OK 
mm NOt 


Total elapsed time, hours.... 


noe 


me NTUID 


4.605 
3.765 


2.82, 
12.75 
15.7 
21.4 
0.1275 
0.1392 


0.1418 


Running time, hours....... 


ReNUd, 


Rr 


poe Re 


5 
0 
5 
0 
5 

0 
a} 
0 


0.077 
0.084 
0.086 
*This relatively higher percentage in favor of the Mallet is probably due 


to the: fact that the consolidations were not loaded to their full capacity 
at 15 miles per hour. 
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given, showing the minimum of 61.2 per cent. advantage of the 
Mallet over the average of the two consolidations. 

Another interesting fact shown in Table 2 is that within the 
range of speeds in which it is operated in actual service, the 























rate exhaust from the high pressure cylinders and the inter- 
cepting valve. 

By means of these special devices, the back pressure on the 
high pressure cylinders is reduced when working simple and in- 
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WERE TESTED. 


increase in the normal theoretical maximum tractive effort of 
the Mallet as compared with the simple is fully realized. With 
the theoretical tractive effort 45 and 47 per cent. greater than 
the two consolidations tested, the Mallet hauled approximately 
49 per cent. more tonnage than the average of the two at speeds 
of 12'4 miles per hour. On these runs both the consolidations 
were loaded to their full capacity. At speeds of 15 miles per 
hour it believed that the consolidations did not have the 
maximum tonnage that they could haul and it is probable that 
the tonnage of 12% miles per hour is a more accurate measure 


of the 


1S 


capacity. 

In order to determine exactly the advantage of the system of 
compounding used, one run was made with the maximum train 
load the Mallet would over the 
stalling, the train consisting of 63 steel cars and a caboose, mak- 
ing a total weight of 4,465 tons behind the tender. This run 
clearly demonstrated the great advantage of the reserve ca- 
pacity available with this system of compounding which makes 
it possible to secure 20 per cent. increase of power by the use 
of the steam direct from the boiler in both the high and low 


which haul division without 


pressure cylinders by virtue of its distinctive features—the sepa- 


LSA 


creased power is secured without sacrificing the equa! distribu- 
tion of the work between the two engines. 

With this reserve power in use at several points, an otherwise 
prohibitive train load was taken over the division without stall- 
ing. During the run the locomotive was simpled approximately 
TasLE 3.—COMPARATIVE PERFORMANCE IN Ton-Mites Per Ton oF Coat or 

MALLET AND CONSOLIDATION LocoMmorTIvES, 
Per cent. in favor 


Approximate Ton-Miles Per Ton of Coal of Mallet as 
average a compared with 
speeds. 2-8-0 Type. 2-6-6-2 Type. consolidations. 

Ok Are rer 16,219.5 26,610 63.9 
Peecbesnevecvsnes 14,807.5 23,872 61.2 
VS ee dione 23,148 éaad 
ce Se Pere re ery 14,898 waaeaa 


8 per cent. of the time the throttle was open and an average 
speed of 10.6 miles per hour was made. 

This run made clear the advantages of this system of com- 
pounding for use on divisions which have short grades not suf- 
ficient in importance to warrant pusher service, but which never- 
theless reduces the train tonnage considerably. Having 20 per 
cent. increase in power available for short distances, it is evi- 
dent that the tonnage over such a division could be very mate- 
rially increased. 

Time (One Space =F Seconds) 


¢listance (One Space = 000feet) » 
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Table 4 gives a comparison of the boiler performance of the 
locomotive and emphasizes clearly the advantage in fuel econ- 
omy of a large boiler with ample margin of capacity above the 
average demands. Probably the most striking results shown in 
this table is the increase in equivalent evaporation per pound 
of dry coal, which at 124 miles per hour is 18.8 per cent., reach- 
ing a figure slightly above 10 lbs. The cause of this is shown 
in the next column giving the equivalent evaporation per sq. ft. 
of heating surface, where it will-be seen the consolidation boiler 
is necessarily forced much higher. In the column giving the 
temperature in the smoke box, the effect of the compusiiou 
chamber and longer flues is clearly evident, there being practi- 
cally 100 degrees difference, although at 12%4 miles per hour the 
fire box temperature is greater in the consolidation. 

The thermal efficiency of the boiler in per cent. tells the story 
and shows an increase of 17.7 per cent. at 12% miles per hour; 
this, of course, is only for the’ conditions holding during the 
test where it appears that the consolidation boilers were forced 
beyond their economical limit although not beyond their capacity, 
while the Mallet boiler, because of its larger size, superheater 
and brick arch, was being operated well within its capacity. It 


TasLe 4.—Comparison OF Boiter PERFORMANCE OF MALLET AND 
CONSOLIDATION LOCOMOTIVES, 


Per cent. in favor 
of Mallet as 
compared 
with 
consolida- 
tions. 


4,033.5 3,680 cose 
4,423 


4,420.5 
cece cee 3,985 
4,957 soeee 


33,957.5 36,849 
36,807. 41,819 
sae sine 36,203 
39,859.5 coves 
8.42 10.01 
8.32 9.45 
wees 9.08 
8.04 esc 
10.15 9.32 
11.008 10.58 
evecee 9.16 
11.914 cove 
72.34 
79.26 


88.91 
984.25 
1,066.9 
1,155.35 
616. 
633. 


633.5 


Type of Locomotive. 


2-8-0 2-6-6-2 


Approximate 
average 
speeds. 


Equivalent evaporation per 
pound dry coal ........0. 


noeee 
aed a ok 


hour per sq. ft. of heating 


Equivalent evaporation per 
ENO, HOG; 0000008000000 


Coal fired per sq. ft. grate 
per hour for time throttl 
was open . 


Boiler htrsepower .......- { 


Dee ee 
mNod 


519. 
522.9 


Temperature in smokebox... 495.2 


poe ee 
me NIU 


1,805.5 
1,783.5 


1,868 


1,742 
1,936 


Temperature in firebox...... 1.785 


Doe ee 
Se hl ad 


58.68 
58.63 


57.51 


69.07 
66.62 


Per CEN. ..cecccccccceces 68.60 


R. 
0 
2 
0 
Bs 
.0 
5) 
.0 
3 
0 
a 
0 
5 
0 
a) 
.0 
> 
0 
“9 
0 
5 
0 
5 
0 
- 
0 
a) 
0 
5 
0 
| 
0 


Thermal efficiency of mene | 


NS Dl ll oo 
rN 


is to be noted, however, that the relation of the most economical 
point of a boiler equipped with a superheater much more nearly 
coincides with its point of maximum capacity than in the case 
of the saturated steam boiler. The harder a boiler is forced 
the more economy the superheater will show. 

In Table 5 cne.of the most striking features is the increased 
machine efticiency shown by the Mallet. The figures were after- 
wards verified by a test wherein both locomotives were hauled 
by an electric locomotive, and the only explanation offered is 
that this is due to the reduction of the unit weight of the mov- 
ing parts and the shorter rigid wheel base. In this table it will 
be noted that the column giving the dry coal per dynamometer 
horse-power per hour shows an economy of 34.4 per cent. mini- 
mum and 39.8 per cent. maximum. This result is, of course, the 
true measure of the economy in coal consumption of two loco- 
motives since all local conditions such as profile and variations 
in train loading are eliminated. 

It appears that the economy of water is not so great as of 


coal. This would be expected from the evaporation figures given 
in Table 4. The thermal efficiency of the locomotive is very 
good in the case of the Mallet, reaching 5.59 per cent. maximum 
and in all cases being above 5 per cent. 

Taken altogether these te8ts are most encouraging for the 


TABLE 5.—COMPARISON OF PERFORMANCE AS A WHOLE OF MALLET AND 


ConsoLipATION LocoMOTIVES. 
Per cent. in favor 
of Mallet as 
; Type of Locomotive. compared 
Approximate r —'" ~ with . 
average 2-8-0 2-6-6-2 consolida- 
speeds. tions. 





12.75 12.9 
15.2 


15.7 

eose 17.5 

21.4 2 eee 
22,726 34,071 
19,883 31,360 


os00e0 23,424 
15,930 overee 


66,000 work- | 
{ ing compound | 


Average speed running time, 
miles per hour .cccccccces 


Average drawbar ‘pull, Ibs... 


Maximum starting drawbar 


SoM Wis cecadesxxeserkes 46,280 


80,000 work- 
ing simple 


88.85 
86.17 


85.35 
3,066.5 4,468 
3,517. 4,083 


cece 4,044 
3,288.5 coves 
5.235 
5.295 


5.465 
33.465 
33.56 


33.685 
3.50 
3.50 


3.445 
success of the Mallet locomotive under 
is suitable and especially in connection with its use at the higher 
speeds. It is unfortunate that the data obtained from the tests 
made on the original locomotive before it was equipped with 
superheater and brick arch are not available for publication, as it 
makes it impossible to determine exactly how much of the suc- 
cess of the locomotive as a whole can be assigned to the super- 
heater. 


89.21 
89.16 


Machine efficiency, per cent. 86.60 


SA 


Machine friction in Ibs. 
drawbar pull .. 


Dry coal per dynamometer 
horsepower per hour, Ibs. 


RNA Nu 


NON BDUSN SUN OUdON Sundin 
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Water per dynamometer 
horsepower, Ibs. .....+e0. 
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Thermal efficiency of locomo- 
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conditions for which it 








SAFETY PLAN ON THE BALTIMORE AND OHIO 


With a view to promoting safety of travel and protecting its 
employees from personal injury in the discharge of duty, the 
Baltimore and Ohio has appointed a safety committee to pursue 
the matter vigorously through a campaign which is to extend 
to all branches of the service and over every mile of track op- 
erated in the system. The safety committee, which began work 
November 1st with General Manager Thompson as chairman 
ex-officio, is composed of general officers of the road. Divisional 
safety committees have also been appointed, composed of di- 
vision officials, secretaries of the Railroad Young Men’s Chris- 
tian Association, an employee from each shop to represent shop- 
men, an engineer to represent enginemen, conductor to repre- 
sent trainmen and yardmaster to represent yard employees. 

Several months ago the Baltimore and Ohio management 
adopted a number of precautionary measures in its locomotive 
and repair shops for the protection of its workmen, equipped 
machinery with guard-rails and covers for exposed parts, and 
the latest steps for safety is an effort to extend this to all 
branches of the service, 








Tue Great Cortiss ENGINE, the power feature at the Cen- 
tennial Exposition in Philadelphia in 1876, afterward removed 
to the Pullman Company’s plant at Pullman, IIl., was sold October 
5 to the Oakdale Iron Company, Chicago, for scrap. This engine, 
although rated at only 1,400 h.p., weighed over 650 tons 
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MOTOR DRIVE FOR PLANERS 





At a recent meeting of the Association of Iron and Steel Elec- 
trical Engineers in New York, G. W. Richardson, electrical su- 
perintendent, American Bridge Company, Philadelphia, read a 
paper on motor drives for planers in which he said in part: 


A motor to drive a planer reversing with every stroke, from 
the shortest to the full stroke of the planer table, must be a 
very slow-speed motor, controlled by automatic controller and 
requiring dynamic braking to stop the table so that there will 
not be any counter-electromotive force at the time the applied 
electromotive force is applied to the armature of the motor at 
the moment of reversals. This must be so arranged that the 
dynamic braking relay is off at the moment the applied electro- 
motive force is connected and that the dvnamic braking take 
effect at the moment the applied electromotive force is opened. 
This is really the success of the direct-connected reversing motor 
drive to-day on planers. 

In our machine-shop we have a 120-in. planer which was 
driven by a 45-h.p. compound wound constant-speed motor driv- 
ing through a countershaft to the belt shaft containing the fly- 
wheel and belt pulleys. These belts were vertical, and 6 in. wide 
and 4-ply. They reversed from one pulley to the other in the 
usual way. At the moment of these reversals the motor would 
be extremely overloaded. These high peaks of current con- 
tinually coming on the motor at every reversal caused trouble, 
and we were always doing some repairs. Over 2 galls. of oil 
were used per day on the planer. The actual delays to the work 
due to the conditions probably amounted to at least 25 to 30 per 
cent. of the time of cutting material. 

I was asked to try one of my double-armature motors to see 
if we could overcome the difficulties we were having with the 
old drive. I installed one 50-h.p., 220-volt, compound wound 
aouble-armature motor on the 120-in. planer on December rst, 
1909, using an automatic controller from one of our mill tables, 
with the exception that I added some new features, such as 
dynamic braking, field weakening relays, and no-voltage and 
overload relays. This outfit has not given us any trouble what- 
ever, except the first few days in getting the controller adjusted. 
The apparatus uses approximately one pint of oil per day. The 
planer does not chatter. The full speed of the double-armature 
motor while cutting is 224 revs. per minute, and the center shaft 
speed is 128 revs. per minute. The peak load is 100 amperes, 
approximately 30 h.p., starting torque. The dynamic braking 
current is approximately 150 amperes. The periphery speed of 
the armatures while cutting is 896 ft. per minute, and 1,792 ft. 
per minute on the return stroke of the table. This makes the 
motor easy to reverse, due to the low centrifugal force of the 
armatures. The cutting speed is from 20 ft. to 25 ft. per min- 
ute, and the return speed is from 20 ft. to 50 ft. per minute. 

_ A reversing motor drive that has been placed on Pond planers 
is no doubt a good apparatus for this kind of work. They use 





Minutes 


FIG. I—CURRENT DEMAND WITH 50-H.P. REVERSING MOTOR 
ON 8-FT. PLANER. 


a single-armature special-made interpole motor, wound I to 4 
speed, that is, 250 to 1,000 revs. per minute, using dynamic brak- 
ing for stopping the motor before reversing. The periphery 
speed of the armature of a 50-h.p. motor for a 96-in. planer is 
approximately 1,177 ft. per minute to 4,710 ft. per minute. The 
cutting peak load is 50 amperes, while the reversing peak load 
is 112 amperes. The cutting speed 12 ft. to 25 ft. per minute, 
aid the reversing speed 12 ft. to 48 ft. per minute. 

Che curve, Fig. 1, shows the ampere load on the 50-h.p. Niles- 
Bement-Pond Company’s reversing motor drive on a 96-in. 
planer, cutting speed 12% ft. per minute, return speed 42 ft. per 
minute, one tool cutting 54 in. with %-in. feed, cutting annealed 
nickel-chrome steel. This curve shows the peak load to start 
motor was 50 amperes, then, as the speed increased, the time of 
start to the time of cut was 5 secs. and the current dropped to 
20 amperes. Then, as the tool cut into the material the current 
went up to 62 amperes for 43 secs., then the current was off 
for 2% secs. Then, reversing to high speed, the current rose 





to 112 amperes and the speed kept getting faster until the cur- 
rent was down to 18 amperes, taking about 10 sec. time, then 
the line continued straight for 5 secs., which was the full return 
stroke. Then the peak from return to cut rose to 45 amperes 
and dropped down to 20 amperes for 5 secs. before the tool 
started the second cut, then the current rose to 51 amperes. The 
other cuts and reversals were practically the same, except the 
curve shows that the motor kept getting faster on the return 
stroke and the current made a practically straight line for 15 
secs., the full return stroke. The full field of the motor was 
approximately 10 amperes. 

The curve, Fig. 2, shows our 15-h.p. motor driving a 42-in. 
Pond planer. This is a two-armature motor, capacity 60 am- 
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FIG. 2.—CURRENT DEMAND WITH I5-H.P. RICHARDSON MOTOR 
ON 42-1N. PLANER. 


peres. This curve shows that at the time this test was taken 
the cutting speed was 17 ft. per minute, return speed 44 ft. per 
minute. Two tools were used, each taking a %-in. cut and a 
3/32-in. feed, cutting cast steel. The shunt field of this motor 
took 3 amperes. To start required a peak load of 40 amperes, 
then, as the speed increased, the current dropped to 10 amperes 
in 3% secs. before the tool started to cut, then the current rose 
to 55 amperes for 33 secs.; then the current was off for 1% 
secs. when the return peak rose to 60 amperes and the motor 
got to full speed in 2% secs. Then the current dropped to 12 
amperes for 13% secs., then the current was off, and so on. 
This curve shows that the double-armature motor drive gets up 
to speed quickly with peak loads only to the capacity of the 
motor. Therefore, the motors run cool and withovt trouble. 








A TRAIN LIGHTING INSTRUCTION CAR 





The Pennsylvania Railroad Company has added an unique 
instruction car to the list of such which various railroads op- 
erate for the benefit of their employees, and which is intended 
to exemplify the various details connected with train lighting. 
It is a singular fact that although instruction in air brake, 
through practical demonstration; in combustion and good firing, 
etc., through lectures, has been widely diffused, the train light- 
ing problem has been practically neglected previous to this in- 
novation. 

The Pennsylvania Railroad has at this time no less than eight 
distinct axle device systems, in addition to the large number of 
straight storage equipments, and the new car seems to offer the 
most efficient means of furnishing uniform instructiors to yard 
electricians. 

The apparatus installed consists of a 32-cell storage battery; 
a 15 kw. Curtis turbo-generator; a variable speed motor, with 
necessary controlling apparatus for driving the axle devices, 
and the following axle generators with their regulating equip- 
ments: Newbold, Moskowitz, Bliss, Consolidated, Safety and 
Gould. The present intention is that the car will be sent to 
the different points at which electrical forces are maintained, 
and the men at such points will be given lectures and demon- 
strations on the operation and maintenance of these various 
systems. 

With the instruction car in operation it is intended that all 
employees whose duties have to do with the car lighting shall 
be instructed in the care and operation of the various equip- 
ments, with the two-fold object of educating those interested 
and securing uniformity in their work. 








THe More ALUMINIUM an aluminium bronze contains, the 
softer it is while hot. This is the reverse of hardness of the 
cold bronzes. While a 10 per cent. aluminium bronze is much 
harder than a 4 per cent. bronze while cold, it is very much 
softer while hot, and can be rolled hot much easier. 
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NEW MIKADO TYPE LOCOMOTIVES 


SOUTHERN RAILWAY CO. 

With constantly increasing traffic requirements it has been 
found necessary to introduce heavier power into the rreight 
service of the Southern Railway. Heretofore the heavy freight 
traffic on this road has been handled by engines of the consoli- 
dation, or by those of the ten-wheel type, with the former pre- 
dominating. The largest of the former, as built by the Baldwin 
Locomotive Works, have cylinders 22 by 30 in., and 57 inch 
driving wheels. Saturated steam at 200 pounds pressure is em- 
ployed, and the total weight is 210,000 lbs., with 188,000 Ibs. on 
driving wheels. 

These engines, numbered in “600,” first appeared on the road in 
1904 and were well distributed over the system, but particularly 
on the Knoxville division where they did very good work and 
fulfilled every requirement up to a comparatively recent period. 

The determination of the management to go into the Mikado 
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sight of to retain the interchangeability of many castings. The 
ash pan is constructed with a continuous slope front to back, 
and has a damper at the back end, through which the ashes can 
be discharged by a blower located in the front end of the pan. 

The frames are of the most substantial design and construc- 
tion, both main and rear sections being vanadium steel castings 
of ample section. The main frames are 5 in. wide, and iiave 
a depth of 6% in. over the pedestals, while the rear sections 
are 4% in. wide. Each main frame is in one piece with a single 
front rail, which has a depth of 13 in. under the cylinder saddle. 
The pedestal binder bolts are inserted from below, and each bolt 
has a shoulder which fits into a counterbore in the lower frame 
rail. The bolt has a taper fit in the frame and a straight fit in 
the pedestal binder. A single nut is used on the top and two 
nuts with a cotter on the bottom. 

The transverse frame braces include deep steel castings at the 
second and third pairs of driving pedestals. A similar casting is 
placed under the front end of the firebox, immediately ahead of 
the splice between the main and rear frames. 





The bottom 











MIKADO TYPE 


type, at least in part, is merely in accord with the popularity 
which this design now enjoys among a large number of promi- 
nent railroads, wheron, in several instances, it has attained su- 
premacy over the consolidation, for the reason, principally, which 
is well understood, that of increased boiler capacity coupled with 
the ability to increase the average speed of heavy trains. 

The new Mikados which have been recently delivered by the 
Baldwin Locomotive Works to the Southern are a fine example 
of this type. Thirty-three locomotives were included in the con- 
tract, and they have approximately 20 per cent. greater hauling 
capacity than the consolidations before mentioned. They exert 
a tractive effort of 51,700 Ibs., and with 215,700 lbs. on the driv- 
ing wheels, the ratio of adhesion is 4.17. These locomotives use 
of 175 lbs., the super- 
fire-tube type, with 30 
_elements, each consisting of a double loop of pipes 1 7/16 in. 
in diameter. 


highly superheated steam at a pressure 
heater being of the Schmidt top header, 


The boiler used in this design has a long tapered ring in the 
“middle of the barrel, the diameter being 76 inches at the front 
end and 8&3 inches at the dome ring. The dome is of pressed 
steel, 34 in. thick, and the longitudinal seam on the dome ring 
is welded throughout its length, on either side of the dome 
opening. The firebox is built with vertical side water legs, and 
the staybolts include 674 of the flexible type. These latter stay 
the entire throat sheet, and are used in the three outside rows in 
the back head. 
horizontal rows, and in the four vertical rows at each end. 


In the sides they are located in the six upper 
The 
grate is practically the same size as that used on the consolida- 
tion engines, and in this connection the point has not been lost 








LOCOMOTIVE WITH SUPERHEATER, 


frame rails are braced just back of the first driving pedestals; 
while the guide yoke, which is of cast steel, constitutes a strong 
transverse brace, with bearings 24% in. long on each frame. 
The rear bumper consists of two to in. channels placed back 
to back. The spring rigging calls for no special comment, other 
than the novelty of the equalizer of the trailer being guided 
in a pedestal in the rear frame section. The trailer is of the 
Hodges type, which has been extensively used on rear truck 
locomotives built at the Baldwin Works. 

The steam distribution is controlled by 14 in, piston valves, 
driven by the Walschaert motion. In the present case the link 
and reverse shaft bearings are supported on the guide yoke; 
and the reverse shaft has a downwardly extended arm, to which 
the reach rod is attached. are used on the 
valves and pistons. 

The tender is built in accordance with Southern Ry. practice, 
and has a frame composed of 12 in. steel channels with oak 
bumpers. The tank carries 8,000 gallons of water and 14 tons 
of coal. Similar locomotives are being built for the Mobil 
and Ohio, the Virginia & Southwestern, and the Cincinnati, New 
Orleans & Texas Pacific reicvays. 

The principal dimensions are as follows: 


Extension rods 


e 


GENERAL DATA. 
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Wheel base, total............ dedectkeey onda Pee eer ery eT ere 34 ft. 9 in. 





WHERE: Ween, GON OE TNE sak dks 6 oko ccc eae gaw sixesees 67 ft. 34 in. 
RATIOS. 
WR ee Me i I en edb ade dcdetucetatewcbens 4.17 
Tete We, SRI GIN igo oilc bk addi nic eth ceed sb envwdaesakedas 5.08 
Tractive effort X diam. drivers + heating surface*.............+.++- 730.00 
Total Bentine GUrlgee™ 4-- GVA0E. B8OR 6 ii ick cacciccccssccntevccasede 83.54 
Firebox heating surface + total heating surface* per cent...........: 4.5 
Weight on drivers + total heating surface*............-ececeeeceeees 4.82 
FOR Ce TORE PI ooo a sdk cov adaaeetenccccaccesas 61.29 
CYLINDERS. 
Ore Ce EEL OCTETS EET EEO R ETE NTR FETT ECCT TOT, 
| eer er rt Per err Ter CTL err ee 27 x 30 in. 
: VALVES. 
ender ae ads rads eeweenes ee ndade tockaseuestsandeaden Balanced piston 
DEEN. Gh ea ei ceans Ussas ds a eeeeeececader oseddledeciwrareceee cake 14 in. 
WHEELS 
Drees” SNe: (GORENG ci ca ce cacdasndendidscterwen cause vas 63 in. 
ee ee a ee rr ee eer er emnnees | 
Driving journals, diameter and length..............ceeeecceees 10 x 12 in. 
Ge Pe, SEER GUININs .di. 0. 4:6 6:6.n'w da coe a Oe wee ass 0 cae cee 
I SE a tad Ses 9 a-ak odd be we deee Sadceaec umeuens 6x12 in. 
SE eC COON ooo od Fa sca hese caved ten dcesecesaudesaa 42 in. 
Te es a5 os 5 Ch cede cawhneehe cond teance cides 8 x 14 in, 
BOILER. 
Na! aye ROCCE CRE PEELE U CTC PRET ET TT Ly EOP eT COC CT Wagon top 
We Sat ee. cticncdaccva swale via cassed@ee diveciesuwaeet 175 Ibs. 
oe Fe a er errr re oe eee 76 in. 
are meee WO WI cs oss cd o's c's ow alana wanes aeuc@e 107% x 71% in. 
Firebox plates, thickness........S. % in., B. % in., C. % in., T. % in. 
Pe EE SN het age w ieinew ck cadadeneeneew aaa F. S. & B. 5 in. 
Tubes, number and outside diameter................. 30—5 4, 183—2¥% in. 
Pe a oad CLG are AGa Totes 66466 kcs dade Rothe eT bade ee 20 ft. 
be Bh A re ner eee te rere aoe 3,007 sq. ft. 
ne MI SMI So ahha wal diac Who o-u. oma ewan Wee eth Ride 191 sq. ft. 
ERO SUNN, SUMED 66 asia o's ads Sie esn Radi nesceeeseaeescact eee 
SUPERMOMNEE TOME SUPTECE. 5 oi.66 6c kccces cecesacececdcccecn cle Gab 4 
CSE Sa bate t wkd wenGaN cen tededdn cus can weaneiedndebwaves 53.3 sq. ft. 
TENDER 
Ce SP ee ee ee eo ee re eee Te eee Tee er eras Steel channels 
WH GO. Diceucea cher serch cbataawaned dst lrdbencecaucen ee 
Ss Gene WNT VON 5s ds cco do a wn Cae ca-ceeree ad bcesee wee 514 x 10 in. 
WOME cin iocasa bade aie Gah ode NEM ae Sees weeteweee chad kes 8,000 gals. 
OMe “GS 0k s-6Ra Cena see ee id dwat beds omirek Meme caat 14 tons 
* Equivalent heating surface = 4,454 sq. ft. 








MAINTENANCE AND OPERATION OF LOCOMOTIVE 
SUPERHEATER 


The Locomotive Superheater Company* has compiled some 
very interesting information concerning the care and operation 
of the Schmidt superheater which is considered of sufficient 
practical value to abstract as follows: 


The front end should be carefully inspected every month and 
the deflecting plate in front of superheater is to be removed 
for this purpose. The inspection should cover examination for 
air and steam leaks in front end, for any accumulation of cin- 
ders and ashes or deposits on return bends in boiler flues. All 
air and steam leaks should be stopped. In the case of steam 
leaks between the header and the superheater units, joints should 
be immediately tightened, if necessary regrinding ball joints or 
applying a new gasket to flat joints. When a gasket is ap- 
plied the joint should be tightened again after the gasket has 
been under steam pressure the first time. 

For the flat joint gaskets we recommend the metal-asbestos 
gaskets of the Goetze-Gasket and Packing Company, of New 
Brunswick, N. J. This gasket should be kept in stock where 
used, 

The flues can be easily inspected from the front while a light 
is held at the firebox end. At regular intervals the boiler flues 
should be blown out, the same as the boiler tubes are blown out, 
and thoroughly cleaned of all ashes, cinders and soot. At the 
same time any deposit which may have accumulated on the re- 
turn bends nearest the firebox should be broken off and removed. 
For cleaning the flues the use of air of at least 100 lbs. pressure 
is recommended in preference to steam or water. It should be 
applied through a one-half inch gas pipe, which is inserted at 
the back end of the flue and gradually worked forward under 
the superheater unit, blowing the dirt out of the front end of 
the flue. In case steam is used instead of air for blowing out 
the flues the boiler should be under steam pressure to avoid the 
condensation of water in the flue, as it would be liable to mix 
with the ashes, etc., and form a coating on the inside of the 
large flues. The superheater damper should be open in all cases 
while cleaning flues. 

very two months the superheater and the steam pipes should 
be tested with warm water of about 100 lbs. pressure to make 
sure that all joints, etc., are tight in front end. The return 
bends at firebox ends should be examined from firebox end at 
this test. 

[n setting the flues the prosser should be used and the use of 
the prosser in preference to the roller is recommended when- 
ever possible in working over the boiler flues. The prosser should 

ave not less than twelve sections, and the rollers not less than 
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five rolls. Inserting plugs in the regular tubes surrounding 
boiler flues when using roller has proved good practice. 

The superheater damper and rigging should work freely, and 
the damper should be wide open when the throttle is open and 
there is steam in the damper cylinder. With no steam in damper 
cylinder the damper should be closed. 

The safe ending of boiler flues, when such action becomes 
necessary, should be done at the firebox end of the flue. The 
diameter of the boiler flue at this point is 4%4 in. outside diame- 
ter, the flue having been swaged down from its nominal size 
to this figure. The method of safe ending should be, in gen- 
eral principle, the same as the usual practice for the 2 in. or 
2: in. boiler flues. The increased diameter and size of the flue 
will, of course, require larger machinery for performing this 
operation, 

When the engine is in for general repairs the superheater 
parts should be carefully cleaned, examined and any defective 
parts repaired or replaced. The ball joints should be reground 
and joint should show a good continuous bearing all round the 
ball. With the flat gasket type of joint between header and 
superheater units the flange on the unit should come up parallel 
to the face of header so that the gasket has only to make the 
joint and does not have to take care of any angle between the 
flange and header. In replacing the superheater units it is essen- 
tial that they be properly located in the top of the flue to pre- 
vent obstruction to the flow of gases through the flue. 

In locating the superheater header, its face for superheater 
unit joints should be square with the tube sheet, parallel to the 
top row of flues and at the correct distance above them to in- 
sure correct position of the superheater unit in the flue. It 
should be firmly supported at the ends by header supports. These 
supports should be correctly located, after header has been placed 
in its proper position, and securely fastened to the shell of the 
boiler before the superheater units are put in place. The joint 
between the header and dry pipe should have a loose ball point 
ring with the flat face on the header in order to permit of free 
adjustment of the header. 

In storing engines equipped with superheaters, especially where 
liable to freeze, it is essential that the superheater be thoroughly 
blown out. 








BLACKSMITHS To Meet 1n Cuicaco.—The executive commit- 
tee of the International Railroad Master Blacksmiths’ Associa- 
tion and President Hoeffle of the organization met in Chicago 
in October and arranged for the next convention place. Chicago 
was chosen as place of meeting and the Hotel Sherman was 
selected as the official headquarters. The convention is to be held 
on the third Tuesday of August, 1912. The new executive com- 
E. Carrigan, Rutland Railway, Rutland, 
Vt., chairman; George Hartline, L. S. & M. S., Collinwood, O.; 
Wm. Mayer, Michigan Central, Detroit, Mich.; J. S. Sullivan, 
Pennsylvania Lines, Columbus, O., and W. C. Scofield, Illinois 
Central, Chicago. 


mittee is as follows: J. 





THE WINTER MEETING OF THE ASSOCIATION OF TRANSPORTATION 
and Car Accounting Officers will be held at the Seelbach Hotel, 
Louisville, Ky., 10 A. M., December 12-13, 1911. Reports of the 
following Committees will be considered: Executive Committee, 
Committee on Car Service, Committee on Office Methods and 
Accounting, Committee on Handling Railroad Business Mail, 
Committee on Conducting Freight Transportation, Committee on 
Conducting Passenger Transportation, Committee on Joint Inter- 
change and Inspection Bureaus. 





At A MEETING OF THE Executive CoMMITTEE of the Master 
Boiler Makers’ Association, held at the Fort Pitt Hotel in Pitts- 
burgh, Saturday, October 28th, it was unanimously decided to 
hold the Sixth Annual Convention of this Association in Pitts- 
burgh, May 14th to 17th, inclusive, 1912—headquarters being at 
the Fort Pitt Hotel. George N. Riley, of the National Tube 
Company, was made Chairman of the General Committee of Ar- 
rangements, and J. Rogers Flannery, of-the Flannery Bolt Com- 
pany, Secretary and Treasurer of such Committee. 





THe Cunarp Liner “AguItANIA” when completed will be 865 
feet long, exceeding the present largest steamship, the Olympic, 
by 12 feet 6 inches. 





